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specially designed battery, are as definite aS FB. Ssyuery « shipped im 
those responsible for the success of the Willard may bec oneal 
Threaded Rubber Battery, which is now stand- ist," und new when yt 


ard original equipment on 195 makes of cars and oie ila 
special heavy sibs to matt 


Jutely Bone-Dry conditian $0 


trucks. Ask for particulars from your dealer nate ee a 
or at the nearest Willard Battery Station. ‘ao ry 


‘The Willard Radio “B" Battery is 42.volt rechargrabie storage ‘Plates are entra heavy Sana 

Pee erm eee erny tn is curve at somey 0 
Sree boast bsicchenrnertrcor 

WILLARD STORAGE BATTERY COMPANY Sediment charabers ae Sage 

Cleveland, Ohio OE scecnatewrinet 

) | Mad in Cana yt eee 

‘Witard Storage Battery Company of Canada, Limited, Toronto, Ontario papetapsrenpatind 

ses og oe omnes pot 


THREADED Bf andcower , 
RUBBER Terminal posts are high to 
BATTERY permit caay grip of battery 


lamps. 
Brass knobs sunk iste the 
sides of the rubber cise pro- 
vide a firm hold for the handel, 


Handle made of hex 
10 ri vcrlhes cnr se 


of carrying the battery. { ‘ 
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Ten Reasons Why Gs fom atc , 
The Willard All-Rubber aise sulieiies 
Radio “A” Battery is Better smn tn 
‘These reasons, back of the success of this rise do a» cual uw of 
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In every man’: 


life there 


‘one Big Moment when he makes the 


decision that either robs him of success—or leads on to fortune 


ever considered why our 
‘ome from Our” poorest 

fe thing. that 

fariably a" young fellow who 
yout a cent in. the world, 


Without ‘fntuential 

i ahr without one, ge a 
1 advantage-who ea milions 
of dollars? inne Yea miracle that inside of 


& comparatively few years man exn se 
from abject poverty to fabulous wealth? 

Astonishing, certainly—but more impor- 
tant it i worierfully inepiring. For it means 
{hit no man need be held down by <icum= 


‘tances, ‘Once he knows the 
ret” he can nto 0 niless 
Of ail obstacles that seem to block his path, 


His fancied haaleaps simply vanish into thin 
yf tha eveything he 

old money flows int 
mme_showers im with its favors. 
he ‘wants scems to come to him 
wl easily as day comes after 


The Secret that Makes 
Millionaires 


But millionaires are not the oaly ones who 
ie has made every great man 
i of Napoleon an 


secret that, can, work 
fis just this: The thing behind 
‘achievement, swhether i business, political 
dary life. te opportunity. 

Sine is the man who sees his opportunity. nd 
elses it.” The man who never. fies. above 
the rut te the man who fets his opportunity pass 


such wonders? 


aha 


‘To every man there comes one BIG oppor- 
tunity“the golden chance of Kis Kfe-” And tn 
the moment’ he decides for or against that 
‘Opportunity whether he will seize it or let it 
meee decides the whole future course of 


How often you hear a man say: 
ij recognized my opportunity ‘when it came 
Thad taken advantage of 1e—1 would 


‘ich man today 


better rceaa one 

IC len buried in the graveyard of meglected op- 
portunity 

On the other hand, let a man see and grasp 

his “big Opportunity—no matter how obscure 

hhe may bet how poor, how lacking im advantage 

hs sudden rise to wuccess will astonish 

‘People ‘will gasp at the amazing 

fin fortunes. Read “the life 

‘of any millionaire and you will find this to be so. 


Choose Between Low Pay 
and Magnificent 
Earnings 
This very minute sou may be face to face 


‘with jour Big Opportusity-your ome chance 
To earn the Miggeat 


fe of plodding, routine work at low 


Rar made other men rich, chat has 
brought ‘them more money than they ever 
reamed of earning 


F 3, same, opportunity, that it 
Warren Harte. of Chicago, out of a Job in the 
Thilway mail arvice, where in ten years be had 
ever Rotten beyond $1:000' yen and landed 
hie in'a $10,000 s year job. “10 jumped Charles 
Berry, of Winterset: Towa, {fom $60 month 
as farmband, £0 $1,000 8 months It brought 
to C. W. Campbell, of Greensburg, Pa. clerk 
fn the railroad, a position that paid him $1,562 
inves dave. 


These men and hundreds more have found 
their “Big Opportunity im the wonderful Geld 
‘of Salesmanship.. ‘They’ are all Master Sales- 

ra They are earning the biggest money 
of their lives mare than ‘they ‘ever thought 
Powsible—they are engaged in the most fascin- 
Ning work in the world=they are independent, 
Come and go as they please—they meet big men 
every minute of the day ls filed with thriling 


there fe no limit to 
root that, 
doing te you a 
Maries Shier fn Your pare time at ore 
Tralpin 


Kent money of 
ean of achera 
pao it byw 


ever you do, df 
st getting the fact 


you about our Eleetriver Sy 
‘out to sal any ine oF pro} 
. tet te thow you how your 
‘can quickly” become a’ Master Suleman 
free book giver full infor 
aarkable Sate of Salen 
Emplovment, Secs Te 


‘you can I 
as, 


‘profession at 
National Salesmen’s 


f coupon NOW. 
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’ Make Radio a Profession 
Instead of a Plaything 


‘T is said that opportunity knocks but once 
ina man’s lifetime, But there are thousands 
a of opportunities knocking at your door 
NOW. | Get into Radio as a Big Money Making 
i Profession, Here is how: 


Become a 


proficient in” deeigni 
Stalling, maintaintog, 6 
And selling complete Radio, trans 
fand ‘receiving’ stations "and ‘out 
. tneane of which he may pase U.S. Gov 
‘cnment. Examination od 
Clase Oper 
land’ or sea service or as Brondcasting 


Electrician means to Electricity 


ILLIONS upon millions of dollars are being in. 
eated in Radio by farseeing business men and 


turers throughout the workl, Nearly @ iagrams, problems, 
Yet the industry Brigit asd pean on ineeata oe pond fore it 
‘fail in its infancy. CEctional Rasio Insitute in making Radio-trciana through: 
Thoutands of en are needled in Radio. They are out the country. 
needed—to design Radio sets—to invent new Radio im: 


Son ee See WRITE FOR BOOK 


ment and to install it; they_are 


= tain and operate the Here is a profession which is paying enormous earnings 
£000,000 pes, Wack wadeasting stations andthe to men allover the country taday—a profession that wil 


pecied make hundreds of ten wealthy>a profeaion fa moe 


o repair and sell Rado apparatus; ‘than that of any other technical or mechanical 
oe hey are needed to operate aboard mpl Son OT eclagmaaas — 
‘aupmen? hip. and ‘at the tramsoceanie land dis aflame with radio, What are you going 


ie eens stations, todoto “cash ind for men, for equipment, 


ie Raa oat 5 fer experience? "Are you going to it Sl by ‘wonderi 
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Radio 20° that you can sell Radio 

atu, become a Radio-trician, 

iPSou are an amateur, arn Rado 

thee thoroughly from every angle so that 

you may rae moncy out of this 

Bein ten fein only a8 

{ie Tor men of rel blood, men of 
Villon, to become Radio-uicans 
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Make Your Own 


RADIO SET 


POPULAR SCIENCE MONTHLY 
Will Furnish Reliable Blueprints 


For men who like to make things at home with tools 
POPULAR SCIENCE MONTHLY is now publishing, in ad- 
dition to its popular woodworking plans, two invaluable radio 
blueprints. These prints are easy to understand; the re- 
ceiving sets they describe require the fewest possible number 
of purchased parts. 


$125 Set for $4 
Should Receive = | 5 — 
500 Miles 


under favorable conditions, if x long, 
high nerial is used. ‘The blueprint con 
tains working drawings, instructions, 
‘and bill of materials of a two-stage 
regenerative receiving set that a profes 
sional would be proud to own. It eom- 
prises a variocoupler and an Armstrong. 
two-variometer-regenerative tuning cir- 
cult coupled, if desired, with two stages 
‘of audio frequency amplification. The 
tuning coils have been selected because 
of the ease with which they may be 
constructed at home, In this set have 
bbeen incorporated the best features of several types of outfits. It will tune from 
180 meters to about 600 meters with remarkable sharpness and selecti 


Crystal Set 
Should Receive 
25 Miles 


For amateurs who wish to start with a 
simpler set a second blueprint of a crystal 
dotector outfit has been prepared. This 
‘set goes the limit in its class. Among 
other features it contains a variocoupler 
with an unusually long wave-length 
range, a unique detector, and a special 
variable step-by-step condenser. With 
‘an adequate aerial this set should receive 
broadcasts up to 25 and sometimes 50 
miles. It can be made for $15, 
me SAO COUTON BELO _ 
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Our Standard 
225 W. 39th St., N.Y. City | Broadcasting Chart 
Send me items ehecked below, for which j 


amount is enclosed. | TIS famous map of the United 

States, corrected up todate, showing 

| all the great wireless broadcasting sta- 

25 cents | t’ons, with their locations, call letters, 
| "ave lengths, ranges, and other details * 

valuable to every owner of a receiving 

set, will be sent to any reader on receipt 

2cents | of 25 cents. It shows what programs 

1 are available in your region and what 

| kind of radio set you will need to hear 


acy tube set with two stages 
"OF amplification, from near af panel 


-~ 


‘The crystal detector set and tools used 
in its making 


Blueprint for maki 
OF Cryatat Detector” Set 


[ Standard Broadcasting 
Map, Size 15:20 inches 


25 cents 


1 them regularly and clearly. 
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| For Safer Flying 


An Editorial Prepared Especially 


] for Porucar Science MONTHLY. 
by the Aeronautical Chamber of 
Commerce of America. 


‘OR every person hurt in civilian fly- 
ing last year, 6701 safe fights were 
made—an average of 188,440 miles 

flown for every casualty. 

‘The comparative safety of commercial 
aviation, illustrated by such figures, indi- 
cates that regular travel in great ‘fying 
ships, possibly similar to that shown on 
this month's cover of POPULAR SCIENCE 
Mowruty, will develop rapidly in the 
United States. We may expect general, 
‘scheduled air transport in large craft within, 
five or 10 years 

Several problems of safety must be met, 
however, before aviation becomes univer- 
sally popular. Analysis of accident figures 
{for the year makes clear these problems, 


The Cross Country Record 


Three million miles were covered Inst 
year by regular organizations in cross 
‘country flying, without a fatality. ‘These 
figures are based on signed statements of 
126 operators, with 600 planes, or approxi- 
mately half the civilian and’ commercial 
machines in the United States. These 
operators in 12 months made 180,736 
fights, and carried 122,512 passengers. It 
{a true there worw 24 in all; and 
6 persons were kille cross coun 
try flying, Three lost their lives because 
of unauthorized stunting, two from care 
leasneas in allowing people on the field while 
machines were landing, and one in a storm, 

‘As nearly as ean be estimated, the gipsy 
for itinerant aviators operated’ as many 
machines as the responsible companies, and 
flew as many miles with an equal number 
cof pansengers. They are responsible for 
perhaps the majority of the 90 accidents 
hot attributable to the commercial com- 
panies. In these 90 accidents 49 persons 
were killed and 89 injured. 

‘With the exception of a few accidents on 
which full reports have not yet been re- 
ceived, the mishaps suffered during 1921 
by gipey fliers and regular commercial fly- 
ing organizations may be classified under 
tthe following causes: 

Poor fields, or lack of them, 20; lack of 
‘weather data, 4; luck of route data or flying 
imitations, 10; stunting, 29: faulty eraft, 
4; faulty engine, 9; faulty accesories, 
collision in air, 2; carelessness on field, 8; 
piloting, 49; unknown, 8. 


Government Control Is Adoocated 


Had we possessed facilities for licensing 
aircraft and pilots, nearly all these accidents 
‘would bave been averted, A government 
system of jurisdiction will eventually atop 
stunting—the cause of 40 per cent of gipay 
accidents—except in military’ trai 

tests. This Federal jurisdiction is pro- 
vided for in the Wadsworth Bill now in 
Congress, creating a Bureau of Civil Avi 
tion in the Department of Commerce. 

Accidents due to inadequacy of landing 
elds and fying routes, as well as to fying 
with defective planes, may be cut down 
under government control. 

Use of radio, with direetion finder, wire- 
less compass and telephone system, eom- 
bined with enforced caution by all opera- 
tors, will reduce accidents due to other 
causes and will warn of storms, 
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“Don’t wait until it’s 


wits I was your age, Tom, I 
was Just where you are today. 
Thad what was then considered 


1 good job in Black & Turner's Account. 
Ine'Degartmant ay feends predicted 
treat things for me. 

“Then your mother and I were mar. 

vida ret soon, we, an to Peed 
Tore money. But when I dlacussed the 
talary question with the head of the 
Geparimgnt be’ told me that the firm 
‘ls paying me all my work was worth. 

“T tell you, son, it was a bed night 
when T Drought that news home to your 
other. 

“Tt has been the same way ever since, 
Man after man haa been advanced over 
iy head while I have just plodded along. 

“And the pity of it is that one word 
‘would ‘have changed my whole life! 
‘Training! That was all T needed. 

“had a5 much energy and ambition 

and as good a brain as any of the men 
‘who went ahead of me, but. when the 
Digner Jobs opened up T wasn’t equipped 
torstep into them. 

‘Don't wait until it's too late, Tom. 
My own life would be a different story 
Muome one had only talked to me a 
aim talking to you today.” 


ASE any pan of 40 or 50 what he 
would do if he could only 0 back 
you that 


‘These older men, speak from experi- 

"They know that every year it be- 
harder and harder for any man 
‘even moderate success without 
specialized training. 

This is particularly true of the young 
‘man in business. For business is becom= 
ing more complex every day. And as it 
becomes more complex, there is increas- 
ing demand for men who are trained to 
do some one thing well. 


‘ind the courses, 

Among the more than $00 men who 
have contributed their experience and 
advice to the preparation of I. C. 8. 


too late” 


fey Mine acer sd tmnt re 
poate Bees muir 


Lately‘ Fenaphana se De Cage 
ree Srecrvons Bice of Rots te 
Scrvaed Fatt Seca ee Se 

‘Whatever the course, if it isan 1. C. 8, 
‘course, you can be sure it represents the 
best thought of mon who are lenders in 
that partleular field and is deawn from 
thelr’ practical experience. 

Why not at least find out what the 
1.€. 8, can do for you?’ It takes but a 
‘moment to mark ‘the work. of your 
choice, tear out and mail the coupon 
Pripted low. There no ohigation 
And not a penny of cost, yet that one 
single act may be the means of change 
ing your whole life. Today—not “"To- 

*Tis'the day to take your first 
Aefinite step toward Success, 
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neas—the Classified Advertisements 
tesive comideration fom 
‘ated people in every part 
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Importance to faduce, those people 
to respond in term of dollate and 
cents.” This statement in based on 
faete—voluntary letters of apprei- 
ten fot io by adverts ho 
NOW the pulling ‘power of a 
Imagazine that reaches © quarter of | 


‘a million READERS every month, 


A new aivertiser has just written 
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Your Last Chance to Save $45 


‘The present price of $55 has proved impossible, So to maintain Oliver 
‘quality, we announce, with fair warning, that after July Ist, the price will 

~ be $65. If you act quickly, you can take advantage of the present saving 
‘of $45. But note that the coupon has to be mailed at once. 


. Here is the present offe: 


Price $55. Over a year to pay! Only $4a month. Payments so small as to average only about 13 
cents a day, That is our easy payment plan on the Oliver. And you have the use of the typewriter 
while you are paying for it. You may now order direct from The Oliver Typewriter Company and 
get the latest model Oliver at a saving of $45 and on payments so easy that you won't miss the money. 


A full saving to you of $45 on the famous a vast number of traveling salesmen and so 
Oliver No. 9—our latest and newest model. many expensive branch houses. We were able 
‘That is what our new selling plan makes pos- to discontinue many other superfluous sales 
sible. During the war we learned many lessons. _ methods. As a result, $55 now buys the identi- 
‘We found that it was unnecessary to have such _cal Oliver formerly priced at $100, 


Try It Free—Send No Money 


Not a cent in advance. No deposit of am; If you don’t want to keep the Oliver, simply 
1d. No obligation to buy. The coupon is all send’ it back at our expense. If you do 
you need send. The Oliver comes to you at our —_agree that it is the finest typewriter, re- 
. Tisk for five days free trial in your own home. gardless of price, and want to keep it, 
Decide for yourself whether you want to take a year anda half to pay at the 
buy or not. easy rate of on 


‘After Jaly 1a, the ‘out and mail the coupon and ile tare = 
‘get the Oliver for free trial. If'you should ‘i 
‘wish farther information before request 
ing a free trial, mark the coupon for the 
free books mentioned therein. Clip and 
‘mail the coupon now. 
Canadian Price, $79 
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inly you in every way, return ittous 
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How to Build Your Own 
Radio Set 
Full instructions with diagrams 
‘and drawings which mate ie easy 
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“I Got the Job!” 


“I'm to be Manager of my De- 
partment starting Monday. The 
boss said he had been watching 
all the men, When he found I had 
been studying at home with the 
International Correspondence 
Schools he knew I had the right 
stuff in me—that I was bound to 
make good. Now we can move 
into that house on Oakland Ave- 
nue and you can have a maid and 
take things easy. I tell you, Nell, 
taking that course with the I. C. 
was the best thing I ever di 

Spare-time study with the I. C, 8. is 
winning promotions for thousands of 
men and bringing happiness to thou- 
sands of homes all over the world. In 
offices, shops, stores, mines, mills and on 
railroads, 1. C. 8, trained mon D- 
ping up to big jobs, over the heads of 
older men, past those whose only quali- 
Beit | fication is long service. 

There is a Job Ahead of YOU 


Some man is going to be picked for it. 
‘When he 
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EE SER TSwaE | done in the last 80 years, just 
sintamrejes | than 130,000 men are doing tod 
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TheOne Necessary Radio Book 


Ww" are you going to do when perplexities 
confront you in operation or repair of your 
radio receiving set? Quit the game in despair? 
Call in a radio-wise neighbor? Or will you make 
each difficulty a stepping stone to greater radio 
Imowledge and enjoyment by turning to the 
pages of the one popularly priced radio book 
that answers every question? 


“The Standard Radio Guide” 


answers every question of the radio begin- 
ner or the man who wants to know more 
about radio before he begins. Be- 
cause it was inspired in large part 

by the practical, money-saving 

replies sent by the Informa- 

tion Department of Popu- 

Lan Scrmnce MONTHLY 

‘to perplexed radio 

amateurs in all parts 

of America, this 

attractively bound » 
handbook is a gold b Joseneeeer i 


mine of easy-to-read 
radio information. 
eo ai aa ‘ 
Series Merc : . 
Srieceier eae oa Si °/ 7 Read This Table 
things you want to know in terms you ean wi 4 of Contents 
agably. clear by phote and diagrams. / 
‘The edition of this indispensable radio handbook is © Swat Rapio EQUIPMENT YoU 
limited, Get your copy now. Use the coupon below. WILL NEED—Gives you facts that will en- 
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Receive Radio From Your 
Electric Light Wires 


The Super-Antenna Now 
Available to Public 
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The Broadcasts of Tomorrow .4 


— 


a) 


N MANY American 
hhomes, people are ask- 
ing, “How are future de- 
velopmenta of the radio- 


What Next in Radio? 


up almost overnight an enor 
mous new economie activity, 
the growth of domestic radio 
seems almost providential. 


telephone likely to affect ua?” 
No one is in a position to 
‘answer all the implications of 
this question. The posible 
expansion or retrenchment in 
the broadcasting of entertain 
ment, the extent of lasting 
public demand for musical 
rograms of the present type, 
the method by which, in the 
Jong run, these programs will 
bbe financed—all these mat- 
ters hinge on unforeseeable 


who have become 


ERBERT HOOVER, Secretary of Commerce and 
probable radio dictator of the United States 
answers in this statement the questions about broad 
casting that are being asked more frequently than 
any others this summer. 

Everybody who has invested in a radio receiving 
outfit—or expects to—is wondering just how large and 
lasting his dividends in entertainment will be. 

Secretary Hoover~ even now the most important gov- 
ernment official concerned with wireless—will become, 
in effect, supreme ruler of our radio destinies if recom- 
mendations of the Washington conference are carried 


While the era of alackened 
business was still painfully 
with us, and while the opin- 
Jon was general that people 
did not have money to spend, 
this marvel developed, air: 
ring the popular imagination 
and inducing the spending of 
money for radio apparatus 
iteraly by millions ef dollars. 
Perhaps, when ital over, 
and we can look back at the 
vents we ahall nee that thin 
fescina 
ity, springing up abruptly 


{interested in radio in the past 
few months have reason to 
believe, however, that there 
will continue to be m 


out. Hi 
may be consi 


statement for POPULAR SCIENCE MONTHLY 
red, therefore, to have unique authority. 


outside the existing frame of 
dustrial life, 

public enthusiasm and 
stimulating inereased buy- 


iy 
agencies that will want to 
supply the public by radio. 
telephone with interesting information that 
the public, in turn 
While the broadeasti 
the first phase of the 
transmission of the spoken 
iremes, sermons, and lectures 
will eventually be one of the most popular 
‘and best appreciated functions of the broad- 
stations. Universities, churches, 
J governments will, it 
the broadcasting of 
news, talks, and information an increas- 
ly. vital factor in their service to the 
public, while I believe the public will ulti 


‘The wildfire spread of radio has, of 
course, been much more amazing than any 
other thing we have seen in our time. One 
is at a loas in trying to think of any phe 
nomenon to which it ean be compared. 
‘There are moments in history when the 
normal course of economic progress is sud- 


denly intensified, and for a time we live in 
a veritable furnace of revolutionary activ- 
ity, from which we emerge with a new 
agency of civilization in our possession or 
2 new industrial weapon at our command. 

Apparently, we are in the midst of such 
2 period now. We are all so closely in- 
volved in the radio expansion that it is 
futile to attempt to predict where it may 
lead us. Aside, however, from the intense 
enthusiasm which we must all feel for its 
future, even if we cannot visualize that 
future, we may say at once that the tre- 
‘mendous speeding up of activity in all 
establishments connected with the manu- 
facture and sale of radio apparatus has 
bbeen @ contribution to economic revi 

We know, of course, that the spectacle 
‘we see today has been in. preparation be- 
hind the scenes for many years in the 
laboratories of great inventors and of enter- 
prising manufacturing establishments: yet, 
coming at the moment it docs, building 


‘one of the im 


Meanwhile, 
home uses of radio are inevitably ever pres 
ent in our minds. It seems not unreason- 
able to believe that in the lo 

‘that future lies with governms 
brosdeasting, We are witnessing, indeed, 
the dawn of a new day in communication, 
It is a dawn glowing with the promise of 
profound influence on public edueation and 
public welfare. 

Colleges, churches, educational and lec- 
ture foundations, and government depart 
ments will almost certainly find in the 
future that radio broadcasting has, become 
vital part of their work. The home in 
which a radio set is being installed may 
confidently look forward to the receipt 
from the air of an ever increasing quan- 
tity. of important and interesting, in- 
formation from many sources that have 
never before been so accessible to the 
American public. 
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(A. TEPICAL thunder storm, showing the air disturbances that 
‘occur in its path, From the front of the storm, which 

moving toward the right, warm air from the earth's surface 
‘cends through the cloud, while air cooled above or within the 
‘orm itself rushes downward, causing cool winds to flow out on 
‘Ml sides. ‘These wind gusts’ are strongest at the front of the 


storm because the forward movement is added to their velocity. 
‘Along the front, tumbling between the rising and descending 
currents, there is often a “squall cloud” that brings the fist 
heavy dash of rainfall. Topping all is a high cloud sheet over 
flowing from the thunderheads and extending forward, some: 
times for miles. ‘These cloads form the storm 


‘advance guard.” 


The Secrets of Death-Dealing Storms 


Science Explains Cloudburst, Tornado, and Thunder Shower 


‘HO has stood fascinated by thespee- 

‘tacular approach of a menacingly 

blaek thunder eloud, waiting for the 
summer storm to loose its fury, 
without wondering where it 
‘came from, how it was formed, 
fand where it accumulated iti 
tore of energy that suddenly 
beats down upon the earth in 
the form of raindrops, hail- 
stones, oF whirls of wind? 

‘The thunder storm, hail 
storm, cloudburst, and “twist- 
fer," that often awoep paths 
‘of death and deatruction during 
the summer months, seemed 
mysterious acts of supernatural 
vengeance until the scientific 
explorer began to learn their 
recrota and to trace their origin. 
‘Then he discovered that they 
originate where they end—at 
the surface of the earth. ‘The 
fun warms the earth, which in 
turn heats the lower air. This 
‘warm, moist air, because it is 
lighter than the air above, 
rises in currents. Ascending, 
ie expands as the presure of 

rounding air diminishes, 
Bnd cock into water vapor that 
wccumulates in clouds and 
floats in the air like fog, buoyed 
up by rising alr curents be- 
neath, 


The Storm Clouds 


In this manner are formed 
the storm clouds, of strange 
shapes and shades, that under 
certain conditions of tem; 
ture and moisture assail us 

ch hailstones, rain by the 
ucketfuls,” or whirling 
winds. 

At the beginning of the nine- 
teenth century practically 


nothing was known about the origin, char- 
acteristics, or movements of storms. In 
fact, practically all our knowledge about 


them has been unfolded during the past 
50 years. ‘This knowledge has come after 
long, painstaking study; for the meteorolo- 
fist has been unable to repro- 
duce storms in the laboratory 
for experimental purposes. He 
‘must study them as they occur 
or as they have been recorded. 
Most people are familiar 
with hailstorma that cause 
reat damage to growing crops. 
Probably many readers have 
‘seen hailstones as large as hens’ 
‘exes. But probably few of us 
would believe that hail could 
fall in sufficient quantities to 
delay railroad trains, or in 
stones of sufficient size to kill 
cattle, Yet such was the case 
‘at Gray, Iowa, during the night 
‘of Aug. 7 and 8, 1883, when 
the drifted hail covered fence 
posts and held up trains, and 
when 26 head of cattle were 
killed. Some of the larger 
hnnilstones measured 13 inches 
in circumference. 


How Hail Forms 


Hailstorms are simply thun- 
derstorma in which the vertical 
air currents within the storm 
loud are of unusual magni- 
tude. Hail falle only in con- 
nection with thunder storms. 
But comparatively few thun- 
der storms precipitate hail 
Hailstones are formed when 
raindrops are carried by the 
vertical currenta up into the 
region of freezing tempera- 
tures. As soon as the frozen 
drops drift out of the area of 
strong updraft, they fall back 
into the region ‘of liquid drops, 
where they become costed 
with a thin film of water. But 


uly, 1 


‘they are again caught in the updraft and 
‘again carried into the region of snow snd 

‘where the new coating is congealed 
‘This may happen several times, produc 
hiailstones of various sizes and structure 
Finally, however, they become too larze 
to be sustained by the ascending currents, 
whereupon they fall to earth. 

‘Sometimes the hailstones, when broken 
through the center, show plainly the series 
of concentric shells about a small nucleus, 
formed in the manner described. 


Why Thunder Storms Bring Hail 


‘The reason that hail does not fall except 
in connection with thunder storms is that 
the vertical ascending and descending 

currents that earry the raindrops up into 
the region of freezing temperatures are not 
present in other types of storms. The 
part of the thunder storm from which hail 
falla is near the front. Hail never fal 


except at the beginning of the storm. ‘The 

reason is that the front is the only part of 

the storm in which ascending and descend 
to the 


Wg currents exist. Owi 
‘small cloud area in which itis 
fand the high speed 
worm moves—from 80 to. 40. miles 
fan hour—the duration of the hail at 
‘a given location seldom exceeds a 
few minutes. 

fometimes the storm contains two 
separate areas from which hail fall, 
so that the damage occurs in two 
parallel but separate bands. This 
was the ease in the remarkable hail~ 
storm of July 18, 1788, which passed 


$5,000,000, ‘The two bands were 
about 12 miles apart. One was 
about 10 miles wide and 420 miles 
Tong; the other, about five miles 
‘wide and 600 miles long. 

Equally remarkable are some of 
the cloudburste of history. Seven 
aches of rain fell in 90 minutes at 
Cambridge, Ohio, July. 16, 1914, 
the greater part falling in 30 min= 
tutes. When we aay “seven inches 
oof rain,” we mean 
amount of water fall 
main where It fal 
‘A depth of rainfall of seve 
is equivalent 
fare, or about 800 

If you ea 
fast that y 
you realise 
Cambria 


how the rain fell al 
Persons who were 


‘This map shows the paths of a remarkabl. 

hailstorm that passed from "Touran 

France, into Belgiuin in 1788. Hail fell 

from two separate storm clouds, advancing 

side by side. About $5,000,000 damage 

‘was done to crops in taro distinct parallel 
bands attout 800 ries long 


Air pressure inside the twieter is reduced ia the case 
pietlred, to 9 pounds to the square inch, while fn- 
Side the ‘building pressure is nor 

"Thus pressure of 6 pounds to the square inch pushes 


a 


raph of an ap 
taken at Antler 
1011, from @ dist 
Such twisters are for 
sch form 


el by violent 
ay or whirl 

ie "rap 
ward Uke 9 whit 
ger the whirl, the 
rlvextends. In the 


time said that they were greatly 
alarmed for fear that they would 
ruffocate, and that the rain was 
falling so fast they had to hold their 

hands over their faces to breathe. 
Engineers generally compare 
rates of rainfall by calculating the 
Total depths of water that would 
fall in one hour if the rain continued 
at the same rate for that length of 
ime. ‘Thus in a cloudburst. at 
Porto Bello, Panama, in May, 1908, 
rain fell at the rate of 30 inches an 
r; that is, if the rain had con- 
niued an hour, the total amount of 
‘water that fell would have equalled 
© depth of 224 feet on the ground, 
Such « depth would be equivalent 
in of water & square 

8400 tons an nere, 


Size of Drops Limited 


Professor Humphreys, of the 
United States Weather Bureau, a 
ized authority on meteorol- 
determined that raindrops 
larger than a fifth of an 
diameter, and that they 
¢ fall through still air faster 
than 26 feet a see- 

ond. ‘These limits 
are due to the re 
sistance of the air, 
If a drop becomes 
larger than a fifth 
of an inch indie 


I at 15 pounds. 
the walls outward 


it is coated with moisture. Then it is tion on its surface 


becomes greater 
than the force of 
cohesion that holds 
the water together, 


luted by another rising warm air current, 
ts water coating freezes, and it falls again.” This proces is repeated 
luntil the stone Becomes too heavy to be borne upward, and it falls 
tocarth. "Inset shows how a hailstone is built upintotheseicy layers 


and consequently the drop breaks up into 
two or moresmaller drops. Similarly, when 
the velocity at which it falls reaches 26 foot 
& second, the friction of the air on its 
surface, which is tending to keep it from (al 
ing, becomes equal to the force of gravity 

it there 


which is pulling 


it down, and 


Eleven Drops in Cubic Foot 


If it is assumed that in the Porto Bello 
cloudburst the raindrops were all of the 
maximum size, a simple arithmetical com: 
utation shows that there must have been 
286 raindrops falling on each square foot of 
‘surface each second. If they were falling 
at the maximum possible speed, there 
would have been only 11 drops in exc 

euble foot of air at any instant, Consic 
ering the cloudburst in this way the uw 

usual record does not seem impossible. 

‘Think of the power that would 
be available if such a cloudburst 
could be harnessed! ‘Thirty-four 
hundred tons of water falling in an 
hour from a height of a half a mi 
which is about an average height 
for the low ice of the clouds 
{in such a storm, would represent 
10,000 horsepower. This would be 
oniy for one acre: for one square 
rile the energy would be 6,400,000 
horsepower, 

Cloudbursts above Pueblo, Colon. 
June 3, 1921, resulted in a flood in 
Which i20 lives were lost, and prop 
erty throughout the valley was 
damaged to the extent of about 
$20,000,000, 

Cloudburats are simply heat 
thunder storms in which the rain~ 
fal is unusually great, Heat thun- 
der storms are those Caused by the 
rising and cooling of large masses 
of warm, moist air, called convec- 


tion currents, As the air rises, it 
‘gradually cools by expansion, soon 
reaching the dew point, whereupon, 


condensation of moisture and the 
formation of a cumulous cloud, or 
thunder head, begin. As the air 
continues to rise and to eool, eon- 
‘denaation continues and the loud 
becomes larger and larger, finally: 
becoming thunder storm. The 
drops of water within the cloud 
flso grow larger and larger until 
finally they become too large to be sus- 
tained by the upward currents, or drift 
out of the direct path of the rising air, 
whereupon precipitation begins. 


Storms Grow as They Advance 


Such thunder storms generally form on 
hot, sultry days, usually in the afternoon, 
‘As they move across the country they grad- 
tually increase in size, sometimes attaining 
a front of 200 miles and a depth of 40 miles 
in six or seven hours, which is about the 
average life of a thunder storm. The rates 
Of rainfall are generally higher during the 
early life of the storm, when the cloud 
areas are comparatively small. ‘The heay~ 
fest rainfall occurs near the front of the 
storm, at about the time hail fas 

One interesting but as yet unexplained 
fact in the movement of thunder storms is 
that they are unable to cross large rivers. 
In some cases this probably accounts for 
the rainfall reaching cloudburst propor 
tions. ‘The storm, reaching the river, is, 
stopped and held stationary for a time, so 
that the unusually heavy rate of rainfall 
tually present near the front of the storm, 
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‘The cloudburst is simply a thunder stores in which 
the rainfall e unusually heavy. 

terved fact that thunder storms are unable to cross 
large rivers. Reaching a river, the storm is held 
stationary, pouring its accursulated load of motstre 
na deluge upon one spot for an unusually tong 
time. ‘The theory advanced for the checking of 
form at a river fs based on the presence of wall 
‘of comparatively cool air above ‘the water, which 
Drevents the Hsing of warm air currents t which 


‘he thunder storm owes its eustence 


fs continued over the same territory for a 
‘much longer time than usual. Sometimes 
large mountains cause the storms to stand 
still, thus creating cloudburst. 

One theory to account for the fact that 
thunder storms cannot cross large rivers 
the presence of the comparatively cool a 
‘over the water. The thunder storm owes 
its existence to a huge mass of rising over 
heated air, fed in from the front and sides, 
Principally from the front. When th 
storm reaches a large river, it encounters a 
‘mass of much cooler air, so that its supply 
of heated air is very ‘much diminished, 
‘This condition may be responsible for the 
storm stopping and dropping its aceumu- 
lated load over one spot. Cloudbursts 
also oceur when two or more storms moving 
in opposite directions come together and 
consequently remain stationary for a time 
0 that the high rate of precipitation is 
‘continued over the same area 

History contains many references to 
storms in which various foreign objects, 
such as oranges, frogs, and fish, fell with 
the rain. References to showers of blood, 
or of sulphur, are particularly numerous. 
‘The so-called showers of blood were simply 


Tt is an often ob- 


‘ountainous “cumulus” 
is built-up in hot weather 
twhen great volumes of mouture 
laden ‘ir, heated at the earth's 
surface, strearn rapidly upward, 
Socling by expansion. Taviible 
Swoter vapor” becomes "vii 
‘loud, If the process continues 
far enough, the mass of ecurmulus 
becomes the thunder cloud 


storms in which dunt 
having a reddish color w 
down with the rain Io. suffleent 

tities to pr finite color 


tions, the forolg eee, oF 
inally came from the earth, just 
fas did the rain, the only  diller 
fence being that while water is 
‘evaporated directly into the at- 
mosphere, the foreign substances 
are lifted only by whirlwinds, dust 
storms, tornadoes, or similar phe- 
pomena. Having been lifted into 
the upper air currents, they are 
carried along with the storm until 
vertical currenta diminish to such 
fan extent that they are no longer 
able to support the foreign matter, 

‘The tornado that in capable of 
lifting and carrying heavy substances 
appears to be caused by an unusually 
violent development of upward air move- 
ments in a cumulo-nimbus or storm 
cloud. This upward rushing of warm alr, 
lunder certain conditions may become 
strong enough to form a whirl or eddy 
within the cloud. ‘This air whirl, when 
‘once setup within the cloud, readily 
extends downward. 


nusual precipita 


Whirling Air Creates Vacuum 


The centrifugal force of the whirling air 
creates at the center a partial vacuum in 
which some of the moisture in the air con- 
denses, forming a funnel-shaped cloud. 
‘And the stronger the whirl becomes, the 
lower the funnel cloud extends.  When- 
ever it extends clear to the ground, the 
partial vacuum within the “twister” tends 
to destray or pick up whatever may lie in 
its path, 

‘Tornadoes have been known to make 
‘buildings “explode,” to carry children a 
mile or more, lodging them, unburt, in 
treetops: to drive straws into boards and 
to carry heavy stones high in the air. 
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HOLESALE street washing on a 

retail scale has been achieved by 

the town authorities of Baker, Oregon, 
through the use of a strange pipe line on 
hel similar tothe smaller pipes wed 
‘The town had water to spare, but the 
amount of hose required to reach some 
of the street made street flushing an 
unwieldy proposition. An ingenious 


One-Horse Hose on Wheels Washes Streets 


Fire Fighting Pump Wil 
Replace 50 Men 


IN THE future, forest rangers in Minne- 

‘sota will fight fires with new portable 
pumps light enough to be carried by one 
‘man instead of relying upon gunnysacks, 
picks, and shovels to open fire lanes. 

‘The pump weighs less than 75 pounds, 
including a gasoline engine with its 3-quart, 
tank filled with gasoline. Its capacity is 
20 gallons of water a minute, and it will 
throw a stream 140 feet in the air. 

Forest fires eannot be controlied with 
water, but the pump wets down the open 


Lengths of iron ipe, mounted en small 
trucks and joined by tuber hose, form te 
[00-foot hose line 


citizen finally hit upon the idea of con- 
necting 50 lengths of three-inch iron 
pipe with short sections of rubber hose, 
And resting the flexible pipe line thus 
formed upon small iron wheeled trucks 

‘The completed line is 500 feet lone, 
but because of the rubber joints the 
‘water aystem can be quickly bent in any 
direction oF even turned back upon 
itself. Motive power is supplied by a 
horse hitched to the front section of 
pipe. All the operator has to do is to 
direct the flushing nozzle. 

Portions of streeta that are distant 
from hydranta may be reached easily by 
sieans of this pipeline. 


fire lanes and prevents the blaze from 
crossing them. It is estimated that one 
pump will take the place of 50 men using 
ick and shovel. 


Camera Photographs by 
Its Own Illumination 


FACILITATE the task of fingerprint 

experta in the detection of erime, 
George Blum, official photographer of the 
San ‘Francisco Police Department, has 
devised a special eamera that supplies the 
illumination at the same time that it is 
recording the view. 

Near the front of the camera is a plug for 
connecting six small bulbs on the inside 
with the outside lighting source. These 
lights are located around the lens but not 
within ite feld. ‘Thus a perfectly and 
uniformly lighted object is’ obtained. 
‘vital consideration in the photography of 
delicate lines such as fingerprints. 


‘Seens from American trees are being sent 

Europe to renew foreats destroyed dur- 
the war. The American Forest Asso- 
ciation has supplied 25,000,000 seeds from 


‘These include Douglas Fir, Sitka spruce, 
‘and Western larch, which seem especially 
suited to climatic conditions there. 


Map Measurer Saves Lost Motion in Factory 


HOW many mites of travel can be saved The map mensurer consists of « marking 
yearly in a factory by a scientific re- wheel, which is made to travel along the 
arrangement of the routes along which routes, the exact distance being recorded on 
materials move? This is a question easily a dial calibrated in feet, meters, and miles. 


solved by Major Frank B. Gilbreth, 
efficiency expert, using a pocket map 
meanurer, 

Tn studying a problem of thie sort, 
Major Gilbreth first makes a ground plan 
‘of the factory, with all machines in pl 
fand to correct seale. He then maps out th 
possible routes of materials from the begin 
ring of the manufacturing, 

By traversing each 
route with the map measurer, he can indi- 
cate the shortest routing. 
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How Power Will Set Men Free 


My Ideal of City and Farm Made One 


By Henry Ford 


In an interview for POPULAR SCIENCE MONTHLY with Searle Hendee 


ENRY FORD'S dream o! Am 


‘a vast development of our water power resources | 


is here presented in an interview 


month sketched for POPULAR SCIENCE 

readers a vivid picture of Henry Ford, the man. 
Human healthy happiness and prosperity will be 
e than ever before, Henry 


ret in fuller me: 


by | 


the writer who last 
MONTHLY 


HIS is the age of power. 
Electricity and gasoline 
fare emancipating the 

human race from the slavery 

of primitive drudgery, 

The Ameriea of 50 years 
hence is taking shape now, To 
visualize it, to picture the de- 
tails of the civilization our 
children will live to see, it is 
necessary only to look about 
‘and see what's going on, Peo- 
ple are growing more intelligent 
‘every year, yet it is surprising 
how few really know what is 
taking place on every sido of 
them, Power ls the key to to- 
morrow, just as yesterday it 
was the key to to-day. The 
on'y difference now is that we 
fare epeeding up—we are lear 
ing to make greater use of what 
wo have. 

‘We are in a period of trans- 
tion. Whereas we have been 
with eyes fo- 
‘ruts of obsolete 
methods, we are turning into 
the highway of greater intel- 
ligence. We are changing 
gears, and before long we shall 
be covering more ground with 
Teas fuss and effort. 


Power the Answer 


What has built every great 
metropolis of modern. times? 
‘What has caused thousands up- 
‘on thousands of young men and 
‘women to leave farms on which 
they were born and. reare: 

to seck employment in our large cities? 
Why are boys and girls and men and women 
of the cities healthier, better read, more 
progressive, younger for their age, and as a 
whole more versatile than persons who have 


people toleave the drudgery of farm life and 
avail themselves of the advantages found in 
thickly populated centers. It has made 
machine production possible, and 1 

turn has brought shorter working hours and 
better working conditions. Since a day's 
‘work in the city has involved fewer hours, 
less physical effort, and has offered oppor 
‘tunity for broader use of the mind than has 
farm labor, the individual has benefitted 


Mt ue 


This giant descendant of the primitive hydroelectric 
fast shown in the upper ight aed corner, nue at 
Falls.” The huge turbine fs capable of developing 
55,000 horsepower from the impulse of falling waters and 
is designed to un at a speed of 1875 revolutions a ninite 
305:foot head of water. Through the hydraulic 
‘the left the water rushes in to whic! the blades of be 
the turbine and drive the shaft, which is surmounted by 
the electric generator. After the water has given the 
luse of its power, it escapes through a spreading tube into 


the tallrace at the right 


accordingly. Shorter working hours have 
meant more hours for personal improve- 
ment. 

But manifold as are the advantages and 
attractions offered hy the eit 
also are its disadvantages and hardships 
Centralization of power has caused central- 
ization of industry. But this 

and 

not be expanded indefini 
‘you place working people in an unattractive 
environment, huddle them together in im- 
possible tenements, crowd and pack them 
layer upon layer in cramped, stuffy, dingy 
streets, eventually you will get a kiek-back. 

‘One must remember when considering 
the human element that children cannot be 
‘excluded from the equation. It is true that 


resol Sich 


Roaring Fork Electric Light 
‘and Power Company in Col 
frado, The impulse bucket 
Sheets at the right. are toy 
tise compared with the mam 
froth modern Pelton wheels 
of the same type, which 
often weigh 25 tons 


the city ehild henetite from 
advantages at present denied 
children in many” rural dise 
trlets. And it lv aleo true that 


the city thot seoing 


levarda, 
It goes without saying that 
thousands of city children grow 
to maturity under conditio 
that are as far from inspirs 
tional as are those that have 
hampered the natural develop- 

t of many a country-bred 
boy and girl. 


“City” of the Future 


Our present system isnot 
sufficiently flexible to meet. satisfactorily. 
the variable conditions presented by the 
human element. And therein lies the over- 
whelming disadvantage of the city. Ex: 
pansion beyond a certain point results 
‘only in congestion, and this in its various 
phases lessens the ‘values otherwise grow- 
ing out of centralization. 

Picture a community possessed of all 
the advantages and none of the disad- 
vantages of the city, and you visualize 
the kind of place where American people 
fare going to group themselves in the 
future. I contend that the light of mod- 
fern developments shows that the trend 
is toward the semi-rural community. This 
in tura will be the “city” of the future. 
There is a basic need for it; it is logical 


power is enaly avs 
Fie ie titlabler At 


abe for 


sarin 


trated nt 


Above it one of the 
crowded. tenement, dis 
trict scenes that Henry. 
Ford contrasts with his 
Seal of the future cit 
where all will share 
Sdvantages of town an 


of water to supply power without waste for the factories and 
homes of the ‘community 
betoreen agriculture and 
i tail to the 
inking the communities 0 
fre thoroughfares for surface and underground. trafic 
inset at the Lower right 


‘The inhabitant divides his enve 
devoting a few 

intervening 

ach aide of the. etrea 


nd 


fand therefore it will be. For lack of a 
more descriptive name, we will call this 
coming “city” an agricultural-industrial 
village. It will be situated wherever nat- 
tural power is available and the land tillable, 
‘The reason for all this is almost too 
apparent to give in detail. First ofall, the 
‘same thing that made the city what it is 
to-day, is beginning to make the farm what 
should be. Power, in other words. is 
ing agriculture. To-day even 

be made the most attractive 
and profitable business that is open to the 
aggressive individual possessed of an active 
mind. In the tractor, truck, automobile, 
and stationary gas engine; in power-driven 
appliances and electricity, we have the 
facilities that are making farming enjoy- 
table, profitable, and worth while. Any: 
thing possessing these three attributes is 
attractive to individuals endowed with 
imagination and energy. And therein lies 
the erux of the whole situation. By taking 


power to the farm, we are abolishing its 
disadvantages and leaving all of its pleasant 
aspects intact 

But this is not the end. Power on the 
farm oes further than merely making 
agriculture a pleasant and lucrative occu: 
pation. It does more than shorten the 
farmer's working day. It enables him to 
accomplish everything on a general farm 
in about three weeks each year. 


Farming in 21 Days 


‘This is not theory—it is practice. on 
my 5000-acre farm at Dearborn. There 

not a horse on the place. Tractors and 
power machinery do everything there is to 
be done—from plowing the soil to harvest 
Ing and transporting the crop—and they do 
it in 21 working days. For the balance of 
the year the rest of the work is left squarely 
up to Nature. We fall-plow while we are 
harvesting. That is, our plows usually 


follow the reapers. By the time the ero 
fs off the ground, the job is cleaned up for 
the time being. "A little later we put the 
tractors into the fields again and harrow 
and seed. Nothing could be simpler. 

‘This in turn means something more. The 
city chap will want to turn to the farm. 
‘And since there is no profit in primitive 
drudgery, the reactionary type of farmer 
who endeavors to hold out a 
will be replaced by the youn 
see ahead. The fact that there are still in 

i with 
cradles, means nothing. There are thou- 
‘sands who are using reapers. And there are 
thousands more who know the value of the 
tractor because the automobile has blazed 
the way for it. 

‘The tractor carries power of one kind to 
the farm. ‘The small stream that winds 
through the fields brings still more power. 
And in the very near future this latter 
source of energy will be fully utilized, 
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Every farm blessed with a creek or river 
‘will have ita own hydroelectric installation. 
T have nine dams across the little stream 
that passes through my property, and T 
develop between 400 and 600 horsepower. 
On the other hand, the stationary as en- 
‘gine will solve the problem on farms where 
water power is not available. 

Tt is not to be imagined that 11 months 
of idleness will characterize the life of the 
‘coming farmer. Here is where the rural- 
industrial community comes in. ‘The auto- 
mobile makes it unnecessary for a man to 
live on his farm. Fle can reside in a pleas- 
ant village miles distant and have the com- 
forte and advantages of the 
small city rather than the, soli- 


corners wherever there are corners to cut, 
and yet at best it's expensive and unsatis- 
factory. 

"America’s rivers offer enough power to 
turn every wheel, heat every room, and 
light every building and street in America. 
‘When this great source of power is properly 
utilized, coal will be as unnecessary as 
tallow candles. This being apparent, think 
now of what water power development will 
‘mean in the Mississippi Valley, beginning 
at the headwaters of the Mississippi and the 
rivers emptying into it, dams, hydroclectric 
installations, factories and prospering com- 
munities! And economically, what will be 
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At our plant we are just getting ready to 
make tractors. Up to this time we have 
Ibeen experimenting and developing. ‘There 
lare not more than perhaps 300,000 tractors 
fon American farms to-day. | Millions of 
them are needed-—so we are getting ready 
to manufacture. 

Motor cars will be used even more uni 
versally in the future, because changing 
‘conditions are making them more indis- 
pensable. Also one must not forget that 
motor-trucking, now in its infaney, will 
hhasten the chaniges that are co 

So far as the so-called fuel 
concerned, we have always had our calam- 

ity howlers, We shall have gas- 


tude of the farm. The "new 
farmer” will demand this. He 
will not live five miles from his 

fareat. neighbor —he will live 
next door to him. ‘This is only 
natural, because in a large per- 
centage of anes he will be either 
directly or indirectly a produet 
of the city and by nature will 


of our economic 
even distribution. 


‘(OME people have too much and some 
too little, as a result of imperfections 
tem. We need more 
at is one reason why 
1 indorse Henry Ford's water power idea so 
highly. 


'—THOMAS A. EDISON. 


‘line as long as we need it, Itis 
‘true that we are getting poorer 
grades now than we did some 
years ago, but what difference 
does that’ make? Motor cars 
are getting more miles to the 
gallon today than ever before. 
In other words, we have im- 
proved the internal-combustion 
‘engine and are able to use 


eraye companionship and revolt 
against isolation. For the same 
reason he will require continuous employ~ 
ment. 

‘Every creek and river afford a natural 
source of power. Along the banks of our 
innumerable streams will spring the rural- 
industrial communities of tomorrow. 
Manufacturers will build their factories 
‘where power and labor await them, instead 
of hauling coal to city plants and expect 
ing labor to seek them out and live under 
impossible conditions. 

‘True, this is revolutionary-—it is some- 
thing to think about and reckon with. Tt 
will upset, to « degree, our present system. 
But it ean be expanded ir definitely, There- 
fore it is economically sound and likewise 
inevitable. The man who ian’t ready for it, 
‘the busineas that isn't prepared to adjust 
itgelf to it, had better get ready, for it is 
‘coming as aurely ne greater enlightenment, 
aeater happineat, and a greater race are 
coming. 


The Plan Works in Practice 


‘The type of community to which I refer 
{is not unknown at present. Here and there 
in various parts of the country, small fac 
tories und large are springing up along all 
sorts of streams, making Use of water power 
fand utilizing native labor. Only the be- 
ginning, of course, has been made. But the 
plan is right, because it works. 

Take itin our own cage. We havea num- 
ber of small factories seattered around in 
Tittle towns close by Detroit where water 
power is available and where we are now 
making parts for our ears and tractors 
Over at Plymouth, for instance, all of the 
pistons for the Lincoln motor ‘are made. 
‘And the workmanship is unusually good, 
too. Tam not ure but that it shows the 
‘effect of the conditions under which the 
shopmen are living. At Northville we have 
another factory, and so on. At one point 
we make one thing, at another, another. 
We find the plan works out splendidly. 

But whereas we have hydroelectric 
power—the hest and cheapest power on 
earth —in our small plants, we burn coal at 
Highland Park. Coal is "just about the 
‘moat inefficient and expensive fuel there is. 
Anyway we find it s0, and T doubt very 
here is any one in the country who: 
1g coal more eeonomieally than we are. 
We utilize all of the by-products—even 
getting enough benzol out of it to pay for 
{ts transportation from the mines—cutting 


the result? We shall make use of power 
that ia now wasted; we shall conserve the 
‘human effort and expense now expended in 
the mining and transportation of coal; we 
shall automatically abolish the flood prob- 
Jem, thereby saving millions annually; and, 
furthermore, we shall raise the standard of 
life while meeting the problem of living and 
lowering the cost of it 

‘The United States is a network of rivers 
‘and small streams, all of which offer us the 
most vital thing in modern life—power. 
‘The Mississippi alone is wufficient to guar- 
antee the future of the United States. 

It fs not to be expected that the indi- 
‘vidual installations will be projects of tre- 
mendous size, The contrary will more 
‘generally be the rule. And it is because of 
this that industrial communities will follow 
the shorvlines. First of all, huge develop- 
rments—such aa the Keokuk project on the 
Mississippi—represent too much waste. 
‘The loss of power in long-distance tra 
mission is tremendous. It is more economi- 
eal to utilize the current near the place 
where it is developed. Secondly, if you 
have facilities for developing three or four 
times as much power as you can possibly 
tose within a given radius, your overhead 
immediately becomes ruinous. 

In developing the Mississippi, it would be 
practical to construct a dam for about. 
¥ 16 foot fll, This would give a long 


ould asthe fll Bow of water every 24 
hours without waste, for use would be found 
for all the power thus generated. It seems 
to me that this is about the way it will 
eventually work out. 


Tractors Inerease Production 


To return to the tools of progress: Of all 
modern machines, the tractor is one of the 
greatest mechanical blessings that has been 
devised for mankind. Not only does it 
tenable more work to be done in less time 
and at far lees expense than heretofore, but 
it makes possible better work. Fields cul- 
ivated by tractor-drawn plowe produce 
‘more than fields turned by horse-drawn 
‘ones, just as the latter increased the produc- 
tivity of the land when it succeeded the 
crude wooden plow of more primitive days. 
‘Tractors make deeper plowing and subsoil- 
ing possible. This in turn enables the ground 
to give up the best that is init, and renew 
Htself, instead of gradually wearing out. 


poorer grades of fuel without. 
difhiculty. But we have not gone 
star in thi rection av It is humanly pow, 
sible to go. From year to year we a) 
Coatinee Se tod wate of uapreving and 
refining our motors #0 that they can accom- 
‘modlate the fuel that is at our disporal. 

‘But suppove, for the sake of argument, we 
should actually exhaust our ofl resources, 
exhaust even our vast shale deposits, 
What then? Would motor ears and tractors 
cease to exist? Should we go back to 
‘breeding horses and oxen? 


Enough Alcohol for All Needs 


When we have need of aleohol for fuel 
purposes, it will be produced commercially 
in sufficient quantity to meet all require 
ments. ‘There is enough aleokol in an acre 
of Michigan potatoes to plow the acre of 
ground that raises them for a hundred 
years! The "fuel problem" will take care 
of itself. It need be no source of worry now. 

America ina vast storehouse of raw 
‘materials. So far, we have neither seratched 
the surface ofits resources nor eaught other 
than a faint glimpse of Hts ponsibilities. On, 
‘every hand opportunity. awalte the use of 
power, brains, and human energy. We ean 
make ‘of America and ourselves what we 
will. We have everything with which to 
work, and our final reult will be kod 
regardless of how many years may be spent. 
in attaining it 

Unemployment, poverty, and wasted 
lives are as unnecessary as the system that 
‘makee them possible. Ang social order that 
{is not self supporting, that continually has 
to be patched up, bolstered along and 
lifted over rough places by means of poor 
houses, bread lines, relief work, and what 
not, has neither the right to exist nor the 
soundness with whieh to endl 

‘When we make power our slave and util- 
ine it ae fully as is possible in the light of 
present understanding, when we reduce the 
‘work of feeding and clothing ourselves to 
the simple formula that fe within our gramp, 
‘xe will enter upon a new and better plan of 
fea plan that will not simply make for 
happinces and general welfare, but one that 
veill enable us to develop ourselves intel 
lectuslly and morally toa point more nearly 
in keeping with what should be. Individ 
ually we shall be better balanced men and 
women. We shall exercise alike our brains 
and our muscles. We shall oe healthier, 
happier and of greater use to ourselves and, 
‘those about us. 
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How a Broken Arm Made Inventor Wealthy 


Tailor Hoffman’s Luck Was to Fall Downstairs, and He Turned 
Jt into an Idea for a Steam Presser that Won Him a Fortune 


By John Walker Harrington 


health. With him he 
took his creation, think- 


HEN young 
Adon Hoffman * 
fell headlong 


down a dark stairway 
fand broke his arm wi 
employed as an appren- 
tice in a little tailor shop 
at Syracuse, New York, 
he conceived the idea of 
 clothes-pressing ma 
chine that he could oper- 
ate with his foot! That 
was an accident, 
Developing his idea, 
by sheer determination, 
in the face of ridicule and 
dixcouragement, 


HOW many brilliant ideas have been lost, merely for lack of 
motive power to push them to practical use? 
“The lucky dog!" we sometimes exclaim, when an inventor 
hits upon some valuable discovery and turns 
If you are inclined to believe that sheer luck or a chance idea 
is more than incidental in successful invention, read this story 
of an 18-year-old boy who was “lucky” enough to break an 
arm, who had a bright idea, and who turned this idea into 
wealth by grit and long hours of hard work. 


into success. 


ing he might ‘induce 
Westerners to have their 
garments smoothed out 
with it. Even then he 
did not fully grasp the 
full possibilities ofits ap- 
plication to the great 
clothing industry. "In 
Seattle, where he worked 
for a while, he 

few suits, but 
of his revolutionary ma- 
chine methods failed to 


finally perfected a steam 


cause any noticeable 
wave of enthusiasm, He 
decided Syracuse 


machine that not only success 
fully replaced the clumsy hand- 
operated tailor's “goose,” but 
ceut in quarter the time and labor of 
pressing a suit of clothes. ‘That 
was invention. 


“Adon's Steam Arm” 


Less than a score of years ago 
Hoffman's steam clothes press was 
rated as a freak. It was the source 
of gibes from his brother tailors. It 
was such an outlandish looking 
affair that they christened it 
“Adon's steam arm,"” and predicted 
it would meet a fate similar to that 
which befell Adon’s real arm at the 
bottom of the stairway’. 

But today you see this same 
steam press, with the improve 
ments of years, at work in the 
‘windows of tailor shops throughout 
the land. It has made its way to 

every corner of the globe 
where clothes are worn. Since 
1908, when it was first put on the 
market, 46,000 machines of all types 
have béen manufactured and sold, 
and annual sales have incensed 


of everlasting plugging in order to 
turn a chance idea to practical use, 
then Adoniram J. Hoffman may be | 


‘was a pretty’ good place, after all, 
and went back there, establishing 

small clothes cleaning and dyeing 
shop. 
Here the mud of Syracuse, chanc- 
{ing to spatter the trousers of a cer= 
tain insurance agent, opened the 
way of new opportunity. In the 
office of a hotel in the upstate city 
‘sat Theodore Palmer, wet, draggled, 
a bit muddy, and tired, watching 
theNew York Central trains as they 
‘steamed and splashed through one 
‘of the downtown streats. Finally, 
Mr, Palmer's ey rested on a ign in 
the window of shop acroas the 
tracks, whieh bore the legend, 

PANTS PRESSED MERE 
WHILE YOU WAIT 

J; Why don’t 17" he sad to hime 

Te waded over the awirling, 
muddy street to the little shop, 


Irere he moet a al slight youth, 
The Beginning of Fortune 
“Vd tke ‘em premed,” sid 

Palmer. 

“Take them off replied the ine 
veator 


Now this was hardly as imprese 
sive a greeting as Livingstone gave 
to Stanley, but it was the beginning 
fof something brand new. In the 
discreet seclusion of a curtained 
alcove, Mr. Palmer divested him- 


called an ideal inventor. Today, in 

the prime of life, he possesses wealth, 
Iegure, andthe means of stil greater en: 
leavors in invention. 

Hoffman was 18 years old when the acci- 
dent that shattered his working arm con 
vvinced him that he could no longer wield 
the tallor’s heavy iron, and that if he was 
to make a livelihood at his trade he must 
find a means of pressing clothes with his 
fect. At least, the idea was worth trying 
out. And Adon, born of sturdy New York 
farmer stock, tackled his problem with a 
determination that refused to be dampened. 
by ridicule or apparent failure, 

Before his arm was out of splints, he 

into construct the strange machine 
y piece, substituting a board filled 
for the heavy iron goose that 
one old-time tailor still pushes 
over the clothes of customers. He had 
little money to spend on patterns and 


models, but he saved all that he could out 
oof his slender wages, and invested it in 
templets, gaspipes, cast-iron frames, and a 
‘amall steam boiler. The more he worked on 
his steam clothes press, the more he felt 
that he was going to save a great deal of 
labor. 

“ET hadn't been so exceedingly lazy, 
he remarked, recalling those early days, 
should never have got anywhere.” 

‘There is an early picture of the inventor 
which shows him without coat or waistcoat 
and wearing baggy trousers and a skimpy 
shirt. He is standing before his new press 
ol which his own raiment seems in dire 
need—looking at it bashfully, for he was 
akvaye opposed to having his pictures 


‘oiling night and day to perfect the de- 
sign of his steam press, Hoffman finally 
broke down, and decided to go West for his 
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Seif of his breechen and aetled down 
to read'a pink sporting paper devoted to 
feavy, weight “hugllita and burlesgue 
: ‘Suddenly he was aware of a loud sizaling 
that ‘strangely mingled with a pounding 
ole Peering frm behind the eretonne 
angings, he suw hie best trousers disap: 
pearing down the jaws of what, a nearly 
Retould observe, wars steam alligator. 

“Says young nan, what sre you doing 
with thom?” he demanded. "didn't tall 
Joutocan them, did 1? What is that thing 
Jou are putting them in, anyway 

Tllnging aboot him the drewing own 
provided for sch emergencies, he entered 
The’ workroom and watehed as Hoffman 
operated the fr rteam clothes pres, 

“lave ‘you patented this machine?” 
asked Palmer. 

Sit is. patented,” returned Hoffman, 
palling on & steaming trouser le. 


rT 


“Then why don't you do something with 
it?” insisted Palmer. 

“Can't—haven't any money.” 

“How much do you want?” inquired the 
{insurance man, drawing the Turkey red 
bathrobe around him and dropping the 

per on a convenient chair. 

“Fifteen thousand dollars would do,’ 
responded Hoffman, ““Got it in your coat? 
Tdidn’t see it in these jeans 

“Weill get it right away,’ 


Palmer prom 


{ned, and was almost as good as his word. 

‘Then and there began the marketing of 
the Hoffman invention on a large scale. 
‘The company was established in Syracuse 
with w capitalization of only $3000, and the 
first steam press was placed on the market 
in 1908. ‘That first year, machines were 
sold to the value of $95,000. During each 
year that followed the sales climbed 
‘steadily, and the demand continued to in- 
crease. ‘The original $3000 was the only 
‘subscribed eapital ever put into the busi- 
neat, which was built up entirely by the re- 
investment of profits. 


The Public Was Skeptical 


At the outset, the inventor sold the ap- 
pliance to a world that was skeptical. 
Palmer insisted that Hoffman go out “on 
the road’ as chief sales agent, while he, 
Palmer, ran the factory and tried to get up 
financial steam. ‘The work of placing the 
‘machine on the market was slow at the 
start, and for a time the only sales office 
‘was a small room adjoining the offices of the 
attorney of the company in Wall Street. 
‘The business expanded so rapidly, however, 
that before long Mr. Hoffman was relieved 
Of the selling so that he could devote his 
time to further improvements. Several 
‘years ago he retired, having made a large 
fortune. 

‘Numerous improvements have been 
mde in details of the steam press, but the 
‘essential principles are the same in the 
‘crude original and in the highly specialized 
types of the present day. ‘The deviee sug- 
‘gests somewhat the mangle of the old-time 


laundries. It presses the garments slowly 
between two surfaces that resemble small 
ironing boards. By the operation of a 
treadle, the two boards are brought clasely 
together and held by 2 powerful leverage 
‘with a pressure that may be 

regulated from an ounce to 


2ton. When the garment is 


Jn position between the boards, the turn 
af a valve poury a cloud of steam into 
the upper and the lower preasing surfaces 
‘which are connected with piper to a smal 
Toller, "The boiler Ye equipped. with 
powerful as-burner, which foam Uke & 
Bunsen fame. The’ steam makes con 
tinuous circuit when that effect ix desired. 
‘There ian ingenious arrangement, how: 
ver, worked by a small tread, ‘which 
treaiess suction much ike that attending 
the pamage of a train through a tight tune 
nel. "After the application of steam and 
preerure, this auction trealle operates to 
‘raw out all the ai, steam, and moisture 
from the clothes. In almoat lee time than 
ie taken to tell, the garment ts perfectly 
dry, preased to the proper shape. For 
Dressing conta, there are heavy pade which 
Ean be: placed in the sleeves to retain the 
shape. 

Pathe speed with which » suit of clothes 
can be pressed by the machine method 
‘aries from 15 to 20 mimuten, according £0 
the skil of the operator and the nature of 
the fabri. ‘The tallr using goose or gas 
icon requires about one hou and a quarter 
to complete the same work; and even then 
the garments mast hang for a while before 
they are dry enough to wear. Several 
eck: tndeed, may’ Capee before the ofd- 
School talor fees that his suit is ready for 
3 journey into the world again. From 50 
to 60 suits a day can be pressed by the 
Holtman press, while only about 15 can be 
turned out by hand methods in the same 
Detlod. 

"The highest speed record for presi 
suit of clothes by this machinery is 
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minutes, At this rate, ifa tailor had a line 
‘of eager customers all day, he would have 
anywhere from $80 to $40 in his pocket by 
nightfall 
‘The steam press has been put to a wide 
variety of uses in the clothing industry, 
Special forms are used now for shaping 
the canvas linings of coats, pressing the 
collars, arranging the back seams, and 
in general giving the garments a 
spick and span appearance. Fully 
(65 of these special types of presses 
hhave been made for clothing fac- 
tories in the manufacture of men’s 
and women’s garments, knit goods, 
hosiery, and underwear. In the 
large plants, the steam is drawn 
from one boiler, and there is a 
‘vacuum chamber that serves. to 
draw in the water vapor from the 
damp cloth. Some large clothing 
factories operate as many as 200 of 
these machines. Hotels, steam 
laundries, and pressing and dyeing 
‘establishments also use the ma- 
chine extensively. 


Aids Other Inventors 


‘Now that the inventor has made 
a fortune of his own, he enjoys 
assisting other struggling inventors 
in their enterprises, discussing with 
them their possibilities of success 
and giving them valuable advice. 
In Syracuse he is interested in a big 
industrial plant, a store, and also a 
butcher shop kept by an old school 
mate of his. He never has forgotten 
the friends of his youth. 

When he is asked to talk of the 
secret of success for young men, Mr. 
Hoffman declines. He seems to pre- 
fer to lend a helping hand to the 
‘young inventor, assisting him along 
the road to success, rather than to 
talk about himself, 


Electric Woodworker Can 
Do Fifteen Jobs 


A. NEW portable woodworking machine, 
electrically driven, is a combination 
‘saw and planing mill that will perform 15 
different woodworking operations, Its ca- 
pacity limit is hard wood two inches thick. 

By a series of adjustable stops the car- 
penter can cross cut, rip, and miter as well 


“This combination saw end plan 
mil, cleceally devon, ts portable 


‘as do joinery. Tenons, dadoes, bevels, and 
plows may be turned out as fast as on the 
large size stationary machines. ‘The new 
too is light enough for a carpenter to carry 
in his car to a job, where it will work on any 
electriclight socket. 
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The A-B-C’s of Electricity 


A Simple Story of the Elementary Principles of the Most 
Mysterious Force Controlled by Man 


“I consider this article on the 
elements of electricity not only well 
written and technically accurate, but 
fone of an extremely worth while 
character, looked at from a broad 
point of view.” —Dr. Charles P. Steinmets, 


HE tremendous interest in radio 

today has brought hundreds of thou- 

‘sands of persons into close contact 
with electricity as an important influence 
in their lives; for they have discovered that 
if they are fully to enjoy the benefits of this 
newest marvel of communication, they 
‘must understand its secrets a little more 
clearly than ever before. 

Hitherto the mysterious, unseen energy 
that has given us the telephone, electric 
light, and street ear has been handied for us 
by engineers; it has been made foolproof. 
With a button or plug we have made it our 
servant. 

But successful use of a radio set requires 
a little more skill, a litle more knowledge 
than the preating of « button or the turning 
of & knob, It invites investigation and 
experimentation; and the layman, as soon 
fas he takes up radio, discovers that the 
‘subject of electricity, which seemed for- 
Diddingly dificult before, becomes a fas 
inating study. He can ride his wave of 
enthusiasm for radio straight into a better 
understanding of the elements of electricity 
than he ever had before. The lessons be- 
‘come easy and interesting. 

‘Again, it is impossible for the average 
‘man to dequire a knowledge of the interest- 

‘ng ways of electricity 
from books alone. He 


‘must be using electrical apparatus 
daily. His radio set gives him, on a 
‘small but interesting scale, and in a 
limited but marvelous field, the op- 
portunity to deal daily with electri- 
cal appliances. Theories of elec 
trical conditions become clear to 
hhim, because he is dealing with 
practical applications of them. 
Finally, since electricity is one of 
the greatest agencies for mankind's 
material welfare that has ever come 
under human control, we owe it to 
‘ourselves to know all we ean about 
it. The great radio boom opens up 
the opportunity, then, for vast 
‘numbers of people to obtain an in- 
sight into a subject that has been a 
closed book to them. It will bring 
‘them nearer to an understanding 
‘of the achievements of electrical 
‘engineers and research laboratories. 
‘Because it is hard for radio be- 
ginners to make headway through 


Protection of Radio 


UT ee 
ny inte 

eatiale 

Bpein 


Sets from Lightning 
SCIENCE MONTHLY put the questions 


Bonet 
By Dr. Charles P. Steinmetz 


radio beginners, follow. 


ir” presout 
by friction on the 
fdas’ of the tube, until Weis 
farloun at the end of the pipe 


rei 


the mass of 

mentary statement of some 
fof the A-D-C’s of electricity may prove 
helpful. 


None of us knows what electricity is, 


it up for others to touch, taste, or feel. 

But we do know how electricity. 
‘acts, through long experience and 
‘experiments, 

For a clear understanding of 
electricity there are three terms 
‘with which we should be acquainted 
at the outset. They are “volt, 
“ampere,” and "ohm." Since 
electricity is considered as flowing 
through condueting substances just 
‘as water flows, the simplest method 
‘of describing the three terms is by 
‘comparison with the properties of 
water. 

Consider a water aystem made up 
of a tank of water on a housetop, 
with a pipe leading to the ground. 
Now, if water is allowed to flow 
down the small pipe, it will leave 
the lower end with @ certain pres- 
sure and in a certain volume. ‘The 
‘volume is self evident, and the pres- 
sure can be noted if the finger is 
placed over the opening, asif to stop 
the flow. This pressure corresponds 
to the voltage in an electrical cir- 
cuit, and the water volume corre- 
‘sponds to the electrical amperage. 


If a larger pipe is then used for the water 
flow, the volume of water will be increased, 
‘but the pressure to the square inch will re 
‘main the same, because the height of the 
water tank has not been changed. On the 
other hand, let us suppose that the size of 
the pipe is decreased until the opening is 
vyery small. Neither the pressure nor the 
volume will then be 

reat. ‘The pressure 
‘should be the same, 
Dut the friction of 
the water on the 
sides of the pipe has 
taken away some of 
the pressure energy. 
‘The effect is the 
same as if a large 
crowd of people were 
pushing and plung- 
Ing, in an attempt to pass through 
a narrow passageway. ‘They be- 
come wedged into the opening, 
with the result that the number 
finally passing through the passaxe 
ig considerably less than might go 
through if there were no crowding: 
‘The water leaving the large tank 
swirls through the small pipe, ereating 
friction on all sides, but finally emene- 
ing.as a trickle. 

‘The resistance to flow on the part 
of the pipe in exactly the same as 
electrical renistanee. Electric current, 
in attempting to pass through a wire, 
fs impeded to a degree that depends 
fon the kind of wire, its size and 
length, Just aa in a pipe line, where it 
iw conceivable that the length of pipe 
would be so great that no water would 
reach the end, #0 in an electrical cireult 
‘A sufficient length of wire ean prevent 
lany trace of an electric current from 
passing through it. 


Overcoming Resistance 


But in the example cited above, even 
if the water is unable to fight its way 
through the pipe, all hope is not lont: 
for by increasing the pressure in the 
tank the water can be actually forced 
through the pipe, overcoming the 
redistance, Similarly, in electricity, 
the voltage must be raised, when it is 
desired to wend a given eurrent through 
‘a cireuit having high resistance. 

‘The unit of resistance is the “ohm,” 
which is usually considered as the amount 
of resistance requiring one volt of pressure 
to force one ampere of current through & 
circuit. 

Because it has always seemed so simple 
to use electricity by merely. 


tricity flowing steadily for 15 hours, making 
60 ampere hours altogether. If the same 
battery is connected with @ small motor 
‘which consumes a current of four amperes, 
‘the motor ean be run at full speed from the 
battery for 15 hours. (Of course, in actual 


practice the amount of electricity given out 
from the battery can never be quite as 
great as that pat into it, but for purposes of 
‘comparison, this fact can be disregarded.) 
Hf, on the other hand, the battery is con 
nected with a motor that consumes only one 
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ampere, it ean be operated for the full 60 
hours before the electricity entirely runs 
out, 

‘The storage battery and ita electrical 
charge may be likened to a water tank that 
is not completely filled with water, but has 

‘an air space between the surface of the 
ater and the top of the tank. Into 
space, air’ under pressure is 
pumped. If this air is maintained 
constantly at the same pressure, the 
water that is forced out will flow with 
the same pressure, although the yol- 
‘ume will vary according to the size of 
opening in the tank, There is x certain 
quantity of water in the tank, and this 
rmay all be taken out at once, or a small 
flow be permitted for a relatively long 
time. The storage battery, in the 
same way, is charged with a certain 
number of electrical units. All of them. 
may be removed at once, or they may 
be allowed to flow out slowly for a long. 
period. 


“Induction” and “Capacity” 


Next to the volt, ohm, and ampere, 
the two terms most frequently en- 
countered by the wireless enthuslast 
are “induction” and “capacity.” 
‘These words have « highly technical 
sound, and the amateur is prone to 
shy at them. The terms need be 
‘studied but little to be understood. 

If hot liquid is parsed through a 
copper pipe with thin walls, the heat 
will be transmitted to the outside of 
the pipe, and will then be dissipated 
Into the surrounding air in the form of 
hheat waves. Similarly, if an alternat- 
ing current is sent through a copper 
wire, invisible waves of magnetism will 
‘emanate from the wire and gradually 
‘extend their radius until they are com 
pletely absorbed by the air. This 
radiation of magnetic waves ia called 
“induetion.” 

One of the best examples of the ap- 
plication of induction is found in the 
transformer so frequently seen on the 
poles of lighting companies, A trans- 
former consists of two separate colle of 
wire, with a core of soft fron in each 
coil.” When # current of electricity is 
sent through one of the coils, millions 
‘of these magnetic lines will be radiated. 
‘The second coil, being placed near the first, 
will be affected by the magnetism, and 
currents of electricity will be started and 
Maintained in the second coll” 

induction is personified by th? tuning 
coll in radio outfits. Tuning coils, because 
‘of the form of their wind- 


tapping into a plug con 


ings, produce the maximum 


nected with a seemingly in- 

exhauatible 

energy, it 
a that electricity has 


;ndled in quanti- 
ties is suggested by. the 
storage battery, which is an 
fesential part of the better 
type of radio receivers, 

‘A storage battery must 
always be charged before it 
‘can be used. Charging con- 
tits of connecting the bat 
tery with a source of elect 
eal energy, until all the 
‘energy the battery can hold 
hhas been taken in and ab- 
sorbed, Let us assume that 
the battery has » capacity 
of four amperes of elec 


“Modern Jove” Tells of Thunderbolts 


ENJAMIN FRANKLIN pulled lightning from the 
clouds; but Dr. Charles P. Steinmetz created 
lightning on earth. The “modern Jove” of the Gen- 
eral Electric Company is supposed to have learned 
more scientific facts about lightning in the past few 
yeare.than man had known in echape a million years 


homemade 
he himself will disclose in a special article 
POPULAR SCIENCE MONTHLY readers next month. 


value of induetion for their 
purpose, Although the eur- 
rent in the radio waves, a 
picked up by the antenna, 
are exceedingly weak, they 
fare strong enough to induce 
another current flow in the 
secondary of the tuning 
coil, whether it be of the 
Joose coupler or the vario- 
coupler type. 

‘Loose ‘coupler 
fs not essential, 
by the fact thi 
be received with a simple 
tuner, having only one 
cof wire, but currents 
duced from one coil to 
‘other make it possible to 
tune-in one station and tune 

(Centinsed on page 109) 
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Massaging the left log is combined with 
‘bending movements of the trunk 


To Keep in Trim without Strenuous Exercise, Try a Massage 


ON THE theory that body massage is 
‘2 more effective health builder than 
the usual run of calisthenie exercises, 
Albrecht Hensen, of New York, has worked 
‘out a system of massage movements that 
hhas received the indorsement of some of 
the foremost physicians. No special ap- 
Paratus is required, 

‘The movements are carried out almost 
entirely with the fingers and the palms. 
‘The motion is similar to that of rubbing the 
‘akin, but its effect reaches the nerve layers, 
and the inner organs. 

It is claimed that these exercises imptove 
the circulation of the blood and lymph, 
enrich the blood, burn away fatty tissues, 
build up muscles that are hidden away and 
seldom used, and revivify the nerves and 
‘glands, thus producing better health and 
an improved figure. 

‘The most beneficial results are obtained, 
according to Mr. Hensen, by combining 
the massage movements with deep breath- 
ing exercises and with bodily exercises such 
as bending, stretching, and circulating 


Movernents for massaging the chest are 
‘combined with bresthing exercises 


movements of the arms, the bending of 
the trunk backward, forward, and to the 
side and bending and stretching the legs. 


One Musician Becomes Whole Orchestra 


A GONTROL device, invented by Wile 
liam J. Maxwell, of Brooklyn, New 
York, makes it possible for a person who 
has learned to play one instrument to play 
simultaneously any number of other 
instruments in harmony and rhythm. For 
example, the inventor, playing the banjo 
fas the master instrument, at the same 


“time plays the xylophone’ and orchestra 


bolls. Ordinarily at least three musicians 
would be required to produce the same 
offect. 

‘When the player of the master instru- 
ment atrikes a chord, the secondary 
inatruments accompany it with har 
monious chords of their own particular 
type, either on the same oct 
octave above or below, whichever 
sired by the performer, 


who are out with the 


$50 


“Wire 


ject 


“Fanta 


Make Money with Your Camera 


Your missing lots of profitable fun this summer unless you have 
joined the growing army of PopULAR ScreNce MONTHLY readers 
cameras to win 
Three Prizes 
Each Month 

These prizes are offered by PopuLar Sctence MONTHLY for the 
most interesting photographs of new inventions, mechanical and scientific 
achievements, or personal adventure. 


‘The prize-winning pictures in POPULAR ScteNCE MONTHLY'S camera 
contest for July, appearing on other pages of this issue, are: 


FIRST PRIZE, $25—Sydney W. Green, Fresno, Cali 
bles Act as Bridge Girders” (see page 


SECOND PRIZE, $15—Florence L. Clark, McGregor, Iowa. Sub- 
‘Corn Fuel for Firing Brick Kilns” (see page 57). 


THIRD PRIZE, $10—J. R. Schmidt, Cincinnati, Ohio. 
ic Summer House Formed from Mud Pile” (see page 58). 


Send in Your Photographs 


And remember, if they are sufficiently newsy and interestis 
will be paid for at our regular rates, whether or not they win a prize 


‘The combination is made possible by 
lectrical contact on the fingerboard of the 
master instrument, which mechanically 
works the other instruments 


$50 


‘Subject— 


Subject— 


they 


Power Drill and Hammer 
Combined in One Tool 


COMBINING « power drill and a ham- 
mer in 
Lincoln, Nebr., has invented a portable ma- 
chine that will drill holes in ateel, wood, or 
stone. The change from drill to hamm 
is accomplished by a quarter turn of the 
milled head just below the motor. 

One universal electric motor of 3/1 
horsepower supplies power for both oper 


Hammering and drilling holes in cement 
“ith the combination too! 


tions. It turns at 10,000 revol 
ix geared down to 1000 for drilling, 
2000 for the hammer The chuck will 
take drills from 1/16 to 8 inch; bits up to 
cone inch, and chisels from 3, inch for iron 
for steel fo 135 inch for stone. The entire 
assembly can be taken apart readily for 
cleaning and repairing. 
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Slow, arduous shoveling is supplanted by this portable loading 
yed to the machine by R rope and pulled by a capstan, 
‘of the conveyor, where iti lifted into th 


mveyor. A scoop, 
aries the coal to the 


Bits rotating at 240 revolutions minute tear away coal 
loosened by “shots” and carry it to the loading conveyer. 
“This machine can load 150 tone an hour 


the roadbed. "When the 
bank reaches the eight 
of the tracks, the ma 
‘chine advances to a new 
position under 

tractive power 


‘This tank car sprayer, carrying water under high pressure, 
moves along the mine tunnel, shooting sprays in every, direc 
thon and laying the dangerous mine dust 


Coal Machines Make 
American Miners 


World Champions 


INCLE SAM is the world’s cham 

‘coal miner, thanks to. Yankee. in 
genuity. in inventing machinery with 
‘hich he is able to dig annually 200, 
(000 tons of coal more than Great Britain's 


In the 30 years from 1890 to 1920 pro- 
<dvetion of bituminous coal in the United 
States increared fivefold, while the output 
‘ef anthracite doubled." The biturinens 
‘eutput for 1800 was 111,302,322 tons: in 
Yo00, 212,316,112 tons; in 1910, 417,111, 
142 tons, and in 1920, $56,563,000 ‘tons, 
A decrease to 406,990,000 tons in 1921 
‘was due to unsettled industrial conditions. 


Underground Tn 1901, when only 
fone fourth of the bituminous coal produc. 
on in this country was mined by ma: 
chines, the average annual production of 


och miner was 729 tons. Eighteen yeirs later, 
with machines mining $9.2 per cent of the total 
Preduetion, the individual 

[unped to 1134 tons—the greatest output in the 
history of the world 


‘average. output 


The old-time method of mining coal by pick is 


rapidly bepoming a lost art. Less than 10 per 
She ef coal mined in Ohio in1020 was taken 
‘cut. by pick method: more than 80 per cent 
‘the output was mined by machines and the 


‘remainder by stripping methods 
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UNKEN 

with cargoes 
worth millions will, 
be raised in 24 
hours from depths 
‘as great as 350 feet 
—far beyond the 
reach of divers, if 
@ gigantic pneu 
‘matic salvage ma- 
chine invented by 
J. W. De Vito, of 
Boston, proves as 
effective in the full 
sized machine as 
teats with a model 
indicate, 

The salvager is 
@ colossal pneu 
matic pontoon 


ships 


‘enough to enclose 
‘Triple hy- 
plungers 
‘steel arms 
through the silt 
under the bottom 
of the wreek, and 
other plungers 
bring the parallel 
hulls together. 

‘A pull of | 17, 
000,000 pounds 
can be applied. 
Compressed air, 
admitted to the 


effective lift 
more than 60,000 
tons. An inclined 


that opens and 

like a clam- 
shell dredge, When 
lowered over a sunken hull the great 
jaws close about the wreck. Water is 
then pumped from the air chambers of 
‘the pontoon, which rises to the surface 

saring the wrecked vessel in its grip. 

‘The invention may revolutionize sal- 
‘vage operations. At present, 90 feet is 
about the depth limit from which ships 
‘ean be raised effectively, ‘Thousands of 
‘vessels are lying with their sunken treas- 


Guided by an inclined track, the pontoon sinks into 
Seoae’, Rad chee asthe soe b> 


lures at a depth of about 800 feet. The 
fact that 18 of these wrecks contain 
'$635,410,000 in specie alone indicates the 
value of the treasure that may be 
recovered. 

‘The completed machine will be as large 
‘as two full-sized ocean liners. Two hol- 
Tow hulls, each 500 feet long, are con 
nected by great joints at the bow and 
stern xo that they can be opened wide 


tion above = wreck, 
‘and'the pontoon rises with its treasure 


track, or guide col- 
umn,’ directs the 
course of the sal- 
vager as it sinks into position over the 
wreck. 

Theoretically and mathematically th 
machine appears to be practical, since t 
forces that can be applied seem adequat 

Crushing of the pontoons is avoided 
bby equalizing the pressure on the interior 
‘and exterior, either by means of wide 
‘open seacocks or the presence of com- 
pressed air. 


Automatic Rewinder Feeds 
Film into Projector 


HOW £2 recover « motion-picture sm 
for a second run through a projection 
machine without rewinding has been a 
‘mechanical problem ever since the movies 
became popular, Now Charles F. Herm, 
‘of New York, claims to have invented 
successful automatic rewinder that will ft 
{nto the space assigned to the rewind reel 
in the ordinary commercial projection 
machine. 

‘The film is taken off a used reel, placed 
‘upon the rewinder, and the ends are then 
clipped together so that the entire lm 
forma a loop. The beginning of the picture 
{s on the inside of the film roll, which rests 
upon aroller bearing, As projection begins, 


the bundle of film is rotated upon this 
bearing by a motor. 

‘As the film turns over the stationary 
bearing, the strip winds on the outside, and 
the inside turns will be loosened. Ax fast 
as slack appears on the inside, however, it 
fs taken up by a driving sprocket, which 
feeds the film into the projector, The 
‘result is continuous operation. 


Red Lead Keeps Seeds Safe 
from Birds 


"HEN the United States Forest Serv- 

ice began its work of reforestation, 
scattering tree seeds in woodlands thinned 
by lumbermen, so many seeds were eaten 
by birds and ‘chipmunks that few trees 
sprouted. 

But now the seeds are treated with red 
ead in a way that makes them inedible 
without detracting from their vitality. The 
seeds are spread on canvas strips and thor- 
‘aughly mixed with finely divided red lead, 
which clings to them, so that animals and 
birds leave them alone. 


Amateurs Can Engrave with 
New Electric Stamp 


YOU can enarave your name in the barrel 
‘of your fountain pen by a new em 
bossing stamp operated with electricity. Tt 
{s no designed that a person of limited ox- 
perience can cut the letters with no danger 
‘of cracking the pen. 

‘The embossing stamps are set in the 
periphery cf a disk, and heated by the 
electric current so that they melt the rub- 


‘ber as it is brought into contact with them, 
‘A simple clamp, tightened by a thumb- 
‘screw, holds the pen firmly and moves it 
forward under the embossing wheel, spac 
ing the letters perfectly. Any material 
‘affected by heat may be engraved with this 
machine. 


‘and eddresses of manufacturers of devices mentioned in this lerue 


| fa a apecal service to renders, the Eaton wil be glad to supply the names 


A NEW and extremely compact welding 
‘outfit that may be carried wherever 
oxyacetylene as is available permits the 
garage owner to use the equipment an; 
‘where in his shop 
ithont serie 
Pathe entire outit 
of torch, extension 
‘tubes, an regula 
tor, and hose con 
nections fits in a 
cease Jess than 15 
inches square — 
slightly larger than 
the case of 1 fold 
ing typewriter. 


The mix 
ing chamber is in the head of the torch. 


perfectly gustight connection. 
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Speeders Curbed at Railroad Seeing 


OOLPROOF 
protective curb 
ings that compel the 
careless driver to 
approach railroad 
tracks slowly have 
recently been ine 
vented by K. W. 
Carter, of San An 
tonio, Texas. 
Tastead of a gate, 
the approach to the 
‘crossing is guarded 
bby curbings of con- 
cerete a foot or more in 
height, laid out so ax to 
Passageway through 
which the vehicle must 
pass. Extension pices 
‘on the end of the eur 
make it imposible for 
the car to straddle it. 
Drivers cannot — go 
through this curving roadway at high speed, 
land 40 have no opportunity to take chances 
by rushing the gates or trying to beat a 
train to the crossing. Once across the 


Windshield Gives Comfort 
on Deck of Bus 


WENDSHIELDS on the upper deck 
‘of the city buses of Detroit, Mich., 
afford comfort to passengers tra 

the open air during chilly weather. 
‘shield acta like the curved “dodgers” on the 
bbridge of a torpedo boat destroyer, throw~ 
{ng the current of air over the heads of the 
Passengers. The top seats are said to be 
nearly as warm as the interior. The 
‘shields can be removed with little ditt 
culty for the hot weather. 


Mechanical Smoker Tests Quality of f Cigars 


'ECHANICAL smokers that inhale 
four cigars at ones are part of the 
testing equipment used by’ the cigar 
manufacturer to insure that your cigar 
shall, burn evenly. ‘The manner in 
which various kinds of tobacco will 
burn when they are actually being 
smoked, and the effect of various blends, 
are being tested in this way by David E. 
Brown, of the Department of Agri- 
culture. 
‘An air pump with an arrangement of 
valves produces intermittently a 


four cigars are attached, so that they are 
smoked in slow, gentle puffs. The time 
required to consume them is carefully 


Ct i | 


noted. If necessary, the products of com- 
bustion can be absorbed in the water bot- 
tle, and the cigar analyzed. 


tracks, the road is unrestricted, sinco such 
8 device is equivalent to narrowing the 
road, and the idea is to make the crossing 
safe with as little impediment as possible, 


Your Bicycle Can Generate 
Current for Lamp 


YOU can make 1 dynamo of the front 
wheel of your bicycle, and light t 
head lamp with the current produced, by 
means of 1 new device that is rapldly’be- 
coming popular in Europe. A small elacteie 
generator is attached to the front fork, with 
shaft ending In a rubber disk 
ide of the front tre, 
cextromely light, and. the 
cyclist, it is claimed, does not’ notice the 
resistance in pedaling, “yet. the current 
generated is more than wulficient to light a 


Attached to the front forks the tiny 
enerator is 


fashlight bulb. ‘The more complete outfite 
include a tiny storage battery, a0 that a 
reserve of current is avai 

wheel when it is standing still. 
day the dynamo is thrown out of action by 
turning it upward on a pivot, thus moving 
the disk out of contact with the wheel. 


‘Vecrtante fiber manufactured from a va- 
riety of grass grown in China is soon to be 
‘used to add lifeto woven fabrics. Tho fiber 
ean be mixed with cotton, wool, or sll, 
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The Future Airliner 


as Pictured by 
Eddie Rickenbacker 


Captain Eddie 
Riemer, 


“Radic 


‘This superliner of the skies, for paasen. 
fer and freight transportation, which 
Eptain Rickenbacker predicts will be 
realized “with the passing of but’ very 
few years,” will be a gant monoplane, 
perhap 300 feet from wing tip to wing tip. 


11K, commercial 

resemble closely the al 

if intended for supe 

Rickenbacker, first American 

hhead of his own motor-car company. 

fas the design may seem, i¢ will be observed that 

in cantilever wings, hull profile, retractable 

chassis the airplane Is simply an embodiment of engineer 
ing practices already sanctioned in America and abroad.” 


in its essentials 


airliner 


the future will probal 


rine. trav 
woe durin 


‘The motors will be of approximately 1000 
horsepower each, several motors to aunt 
and each unit “driving great _propellet 
ith three blades from 15 to 20 fect tong. 
‘The motor unite will be net in the wings, which 
will be very thick—from five to 10 fect on 


lane pictured here, expecially 
writes Captain . 
he war and now 


room pilot how 
‘uSn deck in the nove 


the leading edge—and will be of inter. 
ally braced cantilever construction 

The fuselage wil be kn the form of a boat, 
‘but landing wheels that draw into the body 
during fight will also be provided. This 
‘wil erable it to alight on land and water, 


Have You Considered Aviation as a Career? 


By Glenn H. Curtiss 


America’s Foremost Airplane 
‘Manufacturer 


HERE are the young 
‘men who are going to 
make brilliant aerial 

careers for themselves in the 
next fow years? Whose will 
be the names written large on 
the sky, in terms of fame and 
financial success, when the 
great boom of "commercial 
fying comes? 

‘Will you be among them? 
‘You may not realize how en- 
ticing a future aviation holds 
for, the young fellow today 
Joking about for an active, 


adventurous career. But remember that 
while commercial flying has been suffering 
depression recently, just like all other 
‘businesses, the leading aeronautical com- 
Panies expect an inevitable 

ithin three years. 

‘And when it comes, the great- 
‘est need will be, not for planes, 
routes, or landing fields, but 
for trained men. Boys now in 
high school and college will 
become the pilots and me- 
chanics, and when the ex 
panding industry requires 
‘executives and salesmen, they 
‘will be drawn from the prac- 
tical fliers and mechanics, 
‘who know the business of 
aviation from the air down. 


If you are looking about you for an oceu- 
pation, the profession of aviation offers 
opportunities that seem almost unlimited. 
Up to the present time most of the me 
employed by the commercial aireraft com- 
‘panies were aviators trained in the war; but 
‘war training is becoming less necessary and 
Jess desirable. At the front, the successful 
pilot was the man who took’ the most risks. 
If he broke his plane, the army gave him 
‘another. Because it was necessary to take 
many chances, a war-trained pilot has a 
tendency to believe that a certain amount 
of stunt flying is part of a good pilot's job. 
‘The commercial companies think differ- 
ently. Nowadays, a pilot who does reck- 
Jess stunts is warned the first time and fired 
‘the second; for, above everything else, 
profitable operation demands men trained 


toy their machines safely—men who know 
that alight accidents that prevent a plane 
from going out on schedule coat money, 
and who are so thoroughly trained the 
they ean avoid accidents and make the 
necessary repairs themselves. 

‘Many of the war-trained pilots meet 
these qualifications, but many more do not, 
and the largest fying companies prefer to 
train their own men, "Moreover, fying is a 
Young man’s game, and the former aviators 
are getting older. ‘They are working in 
other professions, and however much they 
right like to do a0, they are unlikely to 
return to aviation when the boom comes. 

‘The man who decides to go into 
aviation today’ has his choice of 
more than 87 trades. and pro- 
{easions which it embraces; ‘but 
although an expert in any oceupa- 
tion from engineering to eabinet- 
‘making, from meteorology "to 
bookkeeping, may find a job 
about a flying field, the profeasion 
of aviation divides itself into four 


planes and engines; second, oper 
the pilota and mechanics; ' third, trans- 
portation, the selling of tickets and collec- 
tion of air freight; and, finally, the execu 
tive, in charge of all. Just now, the chief 


shortage of men is in the transportation 
branch, Some of the moat famous pilots 


This Teacher Found His 
Fortune in Flying 


atthe Behe gktermined at 
the only way to Ay at that time Was to 
‘ake his own machine and Ay i" With 
the aly of end he put Youths 
{onglomeration of wien, nen, wood and 
thetal mand a motor, and after about 
three months ‘practice be ‘nally was 
‘ble to stay tn the aie about 10 minutes 


it 
jut 
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i 

is 
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is responsible for 


‘Chicago to a hore in Evanston, Ti. This 
is said to have been the fest strictly com- 
‘mercial airplane fight in America. 


Popular Science Monthly 


AT THE carly age, of 34, Grover 
“Ammesica’ 


Grover €. Leen 
Kis trina 


and one of 


in the country—Roland Rolls, for one— 
have become traffic managers, in charge of 
branch offices whose duty itis to sell air- 
planes and interest the public in airplane 
travel. _But whatever line you may eventu- 
ally decide! upon, aizplane operating is the 
‘eaential groundwork. 

‘As in any other business, « man must 
learn aviation thoroughly if he is to be 
successful in any one of its branches. 

‘Aviation is still so young that even the 
highest executive must know how to fly a 
plane in order to manage the business and 
{o interest other men in it. Here lies the 
opportunity for the young man of today. 
Many executives and saleamen will be 
needed before long. They will be drawn 
from among pilots and mechanics, ‘The 
industry ia growing so fast that there are 
practically no limits to what a person with 
the necessary preliminary technical training 
may accomplish when the expansion comes, 
‘The chances seem better than ever that the 
history of the automobile industry will be 
repeated upon a somewhat amalier scale. 
‘The mechanic of the early pioneer days wil 
be the lender of the indutry 15 or 20 years 

ter. 

Even after you have decided to learn to 
‘operate a plane, however, there are til two 

‘ways of going about it. At present, 
While the depression stil exists in 
the manufacturing plants, probably 
the best way is to go to one of the 
good aviation schools maintained 
by commercial fying companies. 
‘The course lasts from three to four 
montha, and at ita completion the 
Student is graduated with a pilot's 
fiying license. ‘The tuition is 
between $350 and $500. 

‘These schools are modeled after 
the army training schools. The 
course is thorough and intensive 
‘While the details vary under difer- 
ent instructors, the student usually 
‘spends the first two weeks in the 
motor shop, where he sees the en- 
fines as they are made, and learns 
fo recognise the parts. ‘The next 
two weeks are passed in the manu- 
facturing shed, where he makes the 
parts of the wings and faselage, learns how 
the plane is ‘and becomes 
familiar with a complicated nomenclature. 

‘Beginning the second month, the student 
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Grover C. Loening, a Big Name in Aviation 
at the Age of Thirty-Four 


the first degree ever awarded in this 


Al 


i ails 


goes to the motor assembly shop. Here he 
learns the assembly, makes block tests and 
trial runs, and becomes able to operate an 
engine at its greatest efficiency. From 
there he goes to the plane assembly shed, 
where he assembles the plane, learns to wire 
it, to true the wings and to ‘make the im- 
portant inspections that can be trusted to 
ro one but the plot 

‘The final week is spent with the shop n= 
‘spector, and is a review of the preceding two 


Eddie Stinson Started in 
the “Gipsy” Game 
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“BIGHTEEN years ago fly- 
ing was classed with 
perpetual motion. Who, 
then, will attempt to predict 
what airplanes can do 18 


years in the future?” 
—Orville Wright. 
months’ work. ‘This completes the 


ground school, During the evenings 
the student has been studying the 
theory of aviation. ‘There is nospare 
time, A ground school isa very busy 
place, for the instructors assume that 
unless a student is far above the aver 
age both in quickness, alertness of 
mind and bodily strength, he has no 
business trying to become an aviator. 

‘The flying course consists of from 
eight to 10 hours in the air daily, 
with an instructor, using dual con 
‘rol, in which the student handles the 
“joyetick,” with the instructor 
always at his elbow to take charge in 
cease the novice starts to go into a tail- 


Hi Garton, author of the above arti. 
iNot so many years ag, he was a young 
an” with only a, public 

School eddeation, reselved, ih Boe 
own, Hammendspore, N.Y. But iaven: 
{ive and mechanical nbilty and grit were 
fimong his gis Later, be Bui motors 
find eitablished’ the word's motorcycle 


speed record. 
"Today, he is the most brilliant living 
example of the subject he writes about 
{in this sue of POPULAR ScrENCE 
MONTHLY —"Suecess in Aviation.” 
Fame, fortune and leisure are his— 
fall the result of hitching his career 
to the airplane, and hanging on. 


The Boy Mechanic 


Curtiss was born at Hammonds- 
port May 21, 1878, with a fondness 
For mechanics and a love of speed — 


spin or a nose dive, The finishing course 
is “solo” work, where the student flies 
alone, and learns to make landings and to 
hhandie his machine until he is able to pass 
the pilot’s examination. 

Although there is no national license 
bureau for airplane pilots, the large com- 
panies have their own ‘standards, and 


" Laarning toy; the student handles the controls 


"with the inatrustor alwaye at his elbow 


single cylinder motorcycles, covering a mile in 
So'2/S econds. Then with an eightcylinder 


‘wus Incorporated in 1905, 
Eiter Dr. Alexander Graham Bell, 


‘Tn 1909 Curtin began the manufacture of 
airplanes at Hammondsport, producing the 
machine which became famous as the “Cur- 
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“(COMMERCIAL airplane 

service will become as 

much a part of our indus: 

trial life as railroad trans. 
portation is today.” 

| —Glenn L. Martin. 


maintain them rigidly. It is clear 
that under this system a man may 
become a pilot in from three to 
four months. His salary, when the 
demand for commercial fliers devel- 
‘ops, may be expected to range from 
$2500 to a maximum of $6000, or, in 
‘exceptional eases, $8000 a year. But 
4 pilot’s license will be the beginning, 
rather than the goal, of the successful 
aviator, Tt resembles a college de- 
gree, Though it means nothing in 
Itoelf i is a starting point for almost 
any position in the field. 

‘Training is more important than 
wages during the first two yeurs, for 
it should be emphasized that, in’ the 


the first United States Army  dirigibe. 
‘To meet an increasing demand for fying 
instruction he next organized the Curtiss 
Exhibition Company, and for several 
years gave personal flying instruction 
‘One of Curtiss’ triumphs carne with his 
spiSictlar_woaton hight” down the 
iudson River, May 29, 1910, in which he 
covered 150 mies in tw hours, 51 minutes, 
fand won a $10,000 prize, “The next year he 
invented ‘the ‘frst hydro-airplane, and in 
1912 the first flying boat. ‘Meanwhile he 
accomplished the first fight from land to 
‘water and from water to land at 
‘San Diego, Feb. 23, 1911. 
Following the formation of the 
Curtiss Motor Company he was 
commissioned in 1913 by Rodman 
‘Wanamaker to construct, the first 
transatlantic flying boat, This boat 
‘was partially completed when the 
war began in 1914, but the trane- 
atlantic fight was abandoned. 


His War Record 


‘all, 7079 planes and 5202 
‘motors were built by the erganiza- 
ton during the war, 


opinion of leading airmen, aviation is a 
profession which should be undertaken in 
‘the same spirit as that in which a man sets 
‘out to lean medicine or the 
experts declare that four years is not too 
long to spend in learning to be an aviator. 
When manufacturing conditions im 
the pilot who has obtained his traini 
the shops and by long commercial experi- 
ence will probably gain the best positions 
in the profession. 

Some young fellows who have sought the 
best possible training in aviation, without 
cout to themselves, have found jobs in an 


‘shop helper in such a fac 
tory receives as thorough 
training in mechanics as if 
hhe were an apprentice to a 
‘machinist, ‘The wages, nat- 
turally, are low—from $12 to 
$15.0 week, ‘The work con- 
sists of overhauling motors, 
and being generally useful 
about the shop. ‘The ap- 
prenticeship lasts not more 
than two years, leading to 
work as a, full-fledged 
“ground mechanic,” earn~ 
{ing from 70 to 80 cents an 
hour—the same wages as a 
machinist. 

‘Tho alert and capable 
man may soon advance 
from this stage to the posi- 
tion of flying mechanic, 
accompanying the pilot on 
his ‘commercial runs. 
‘This is the best pomible 
way of learning to fly. You 
become assistant to the 
pilot. You help him make 
landings. “You are responsible for the en- 

, and after 600 hours in the air, you 

me eligible for examination for a pilots 
license. On commercial routes, 600 fying 
hhours can be piled up in lees than a year, 
during which your wages as flying mechanic 
aro at least $35 a week, A successful pilot 
‘earns from $60 a week up, In addition to his 
‘expenses; and after a few years’ flying ex- 
perience, with the growth of the game, he 
may become a salesman, a traffie manager, 
for an executive, with earnings dependent 
‘upon his ability. 

‘The wages in aviation compare favorably 
with those in other professions. ‘The op- 
portunities, with the almost inevitable ex- 
pansion of the business close at hand, are 
incomparably greater than those of the 
‘mechanical or automotive trades; and yet 
after talking with pilots and executives now 
finding their career in the air, one finds that 


average. The lives of his passengers de- 
[pend directly upon his skill. He must com- 
bine in his own person the funetions and 


Uncle Sam's Expert Sees 
Need for New Pilots 
YING slmort out of sight, to « 


Theight of "40,800 feet, Lieut. J. A 
shattered the world's altitude 


i 
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abilities of a large crew. He must be engi- 
reer, pilot, and navigator, But the know!- 
edge that he is master of the last realm to 
bbe conquered by man is a compensation for 
hia difficult work. 

‘Aviation will never become humdrum or 
‘dull, and because it appeals to the imagina- 
tion, the man who combines a love of ad- 
venture with a natural aptitude for mechan- 
{ts will be wise to look into the possibilities, 
of finding a profitable career in the air. 


How Safe Is Flying? 
(Editor’s Note) 


WHENEVER an airplane meets dis- 
aster, many people throw up their 
hhands in horror at the “fatal riskiness" of 
aviation—forgetting, perhaps, our national 


Retriever Will Pick Up Your Golf Ball 


“THE, golf enthusiast may save energy 
for the next drive by the use of a new 
golf ball retriever, fastened to the putter 
handle, by which he ean pick the ball out 
of the cup or from the green without stoop- 
ing. 

The novelty consists of a small nickel- 
plated brass cup the inside diameter of 
which is exactly the same as that of a golf 
ball. When the ball falls into the hole, the 
handle of the putter with the retriever in 
place is inserted, and pressed over the ball, 
which is caught in the cup and withdrawn. 
‘The inventor of the retriever claims that 
the extra weight at the end of the 
club will enable the player to putt 
more accurately. 


‘While no pretence can make out flying 
as a wholly “safe” mode of travel, its com- 
parative safety is shown by the 1921 recorda 
of flying compiled by the Aeronautical 

Chamber of Commerce of America, 
Nearly half a million civilians, it is 
‘estimated, traveled 6,500,000 miles in 
1200 aircraft engaged in civil fying 
in the United States, Yet during this 
period only 188 accidents occurred. 
‘There were 55 deaths in 98 of these 
accidents; 89 injuries in 42 of them, 
and in 48 accidenta there were no cas. 
ualties, “Forty-nine of the accidents 


Moreover, the one great commercial 
air transportation company now oper- 
ating in the United States has not had 
' fatal accident to passengers on its 
flying boats in two years’ flying 
history. 


In fact, one of the most encouraging 
signs that the day of profitable and 
reliable air lines—linking our cities 
with scheduled passenger, freight, and 
mail service—may not be far distant, 
is to be found in the report recently 
submitted to the Director of Naval 
Aviation by this company, owning tha 

\eromarine passenger planes. It oper- 
ates a daily mail and passenger service 
between Key West and Havana, Cuba, 
‘according to the report; also between 
‘Miami, Fla., and Bimini, and between 
‘Miami’ and Key West. ‘Its fleet con- 
tists of nix eleven-passenger converted 
navy flying cruisers and six five-pas- 
senger flying boats, In addition to 
‘scheduled service, the company en- 
anges in special charter flights. 

The Acromarine flying boats made 735 
complete fights, the report points out, in 
‘the four months from November 16, 1921, 
to March 15, 1922, with a record of 640 
hours flown, and 268,588 passenger miles, 
Of these flights, 171 were on the 100-milo 
Key West-Havana route, while the charter 
fand miscellaneous flights totalled 359. 

During these operations, not a passenger 
nor employee was injured, 


‘The schedules were maintained throughout, 
with the exception of these five flights, ac- 
cording to the report. 

In two years of operation, the report dis 
closes, the company’s flying boats in passen- 
fer service have flown a distance of more 
than 150,000 miles, and have carried 
10,700 passengers, without a mishap. 


Pocket Knife Carries an 
Outfit of Tools 


OW that a cork- 
serew on a pock= 

ct knife serves only 
‘asareminder of daya 
‘gone forever, it has 
been replaced by a 
small monkey 
‘wrench that is acon- 
‘venience in working 
around an automo 
bile. 
‘The new knife is 
large pocketsize, and 

its outfit of tools in 

cludes, besides the 

pocket wrench, a heavy knife blade, a e~ew- 


driver, and an arrangement to cut wire. 
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Huge Ram Squeezes 
Brass into Rods 


Great advances in the manufacture of brass rods have 
been attained with the use of an extrusion or "squces 
machine in which red hot billets, half a 


an inch, "At the left an operator is shown sawing 
jgates" oF jagged ends from billets 


Brass billets, after Brass rods issuing 
leaving the saw, are from the die may be 
shown above "on seen above. tn the 


background isthe 
mouth of the fur 
mace. After the 
plunger ‘has. com 


their way into the 

heating furnace of 

the extrusion. ma 
‘chine 


At the right is the tion of the billet is 
in operation. The 
operator at the ex: 
treme left applien 
bydraulie plunger 


fd rarn agalinat the 
end ‘of the billet, ‘The rods are seen iasuing from the front of the 
thus forcing the Bil wachine. ‘The cylindrical cakes in the center 
Tet through a die Foreground are unextruded ends of billets. The 


process is explained clearly in the crous section 


agra at right 


Weighing Jacks Protect Highways from Overloaded Trucks 


WEIGHING jacks with which the lond pressure gages. If the truck is found to 40 pounds each, so that the Inspectors ean 
earried by a heavy truck may be weigh more than 10 tons, the excess ma- carry them about in a light ear. 
ascertained by road police are helping terial is unloaded by the roadside. The State officials estimate that this super- 
Maryland protect its new state roads from jacks are of aluminum alloy, weighing only vision reduced overloading 75 per cent 
damage by overweight within 30 days, Cali- 
vehicles. Most roads fornia has also recently. 
fare constructed to assed a law limiting 
withstand a moving the weight of motor 
oad of 10 tons. Heav- trucks, and road offi- 

cials and taxpayers are 
seeking to reduce the 
maximum permissible 
weight below the limit 
now set — 30,000 
pounds gross weight 
for four wheeled trucks, 
and 40,000 pounds for 
six wheeled vehicles, 


fer loads break down 
the subgrade and start 
ruts, the police assert. 
Each weighing m: 

chine consists of a 
‘screwiack operati 

an oil-filled. ¢3 
When four of these 
Jacks are placed under 
the suspected truck, 
lifting it clear of the 
ground, its weight is 
transferred to the oil than 800 pounds on 


cylinders and ean be ee aes ‘ each inch ‘of rubber 
read directly on’ the Ehuck Sitarafthe gunk rhe Seight is then read om preeea’geece tire width. 


40 
Smallest Model Ship Is Fully Equipped 


NLY a crew of ants could find deck 

room in the model of the elipper ship 
Ariel, constructed by J. A. Bellhouse, of 
Medford, Mass., and said to be the smallest 
accurate ship model on record. 

Although but 514 inches in length, the 
‘model is completely fitted with gear and 
rigging, constructed exactly to seale, and is, 
a manterplece of microscopic eraftsman- 
ship, 

‘The smallness of the perfectly propor- 
tioned ship may be realized by the fact that 
the wae “timber” in the foreground 
of the photograph, joining the two up- 


Seed Threshed from Cone 
to Build New Forests 


GEED for planting pine forests in con- 
nection with the Federal reforestation 
program is gathered by robbing squirrels 
Of the hoard of pine cones collected for 
winter food, and threshing the cones in 
homemade churns. 

‘The forest rangers first allow the cones 
to dry thoroughly in the sun and then 
throw them into a framework covered with 
f galvanized wire cloth. ‘The box is then 
rotated with a hand crank. As the cones 
‘are toned about, the friction and jolting 


ed 
‘all through wire mesh, 


loosen the seeds, which fall through the wire 
‘mesh to a cloth’spread under the churn. 
About 60,000 pounds of valuable seod 
‘were recovered last year in this manner— 
‘enough to set out 50,000,000 trees. About 
8,000,000 acres in our national forests are 
now being reforested with seedling pine. 


‘The Editor will be glad to supply the 
names and addresses of manufactur~ 
tora cf devices mentioned in this issue 


rights of the cradle, was fashioned from an 
‘ordinary toothpick. 

Each crosspiece is fastened to the masts 
by fine wires passing through holes pierced 
by a drill of hairlike fineness, and each rat- 
Tine of the shrouds is a single horsebair. 
‘The blocks are the tiniest beads the maker 
could buy. 

‘The model ean be held in the palm of one 
hand. The detailed dimensions are: length 
over all, 5% inches; length of hull, 4 
inches; ‘beam, 1 1/16 inches; depth, 35 
inch; height ‘of mainmast, 33( inches; 
length of mainyard, 214 inches. 
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Semi-Overalls Protect the 
Trouser Legs 


EMI-OVERALLS, or protectors for the 

Tower half of the trouser legs, have re- 
cently been invented by Edward L. Rich- 
ardson, of Brooklyn, N. Y., for use by these 
who wear dusters to protect their clothes. 
‘The protectors are suspended by straps 
from the belt and, fitting loosely, will not 
wrinkle the trousers. 
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Radio Doctor Gives 
First Aid at Sea 


ASSENGERS on vessels at sea any- 
where near New York City may now 


receive free medical advice by radio, A 
wireless dispensary is available every hour 
of the day and night. Last year more than 
50 cases were treated in this way. 

Although most seagoing vessels are 
equipped with radio, about 80 per cent 
have no doctors aboard, and thus a popula- 
tion equal to that of a small city is con- 
stuntly afloat within radio distance of New 
York without medical attention. 


work is directed by the Seamen's Aid 
Society, which receives calls and dispenses. 
‘medical advice over a range equal to half 
the width of the Atlantic, 

‘An alert wateh is maintained day and 
night by radio men in the receiving station 


Jn. the tower of the Seamen's Institute. 
Arrangements have been made with 
physicians so that at whatever hour the 
call is picked up, a doctor will be instantly 
available. ‘These calls take precedence 
over all others, except the "SOS," 


When Delay Is Dangerous 


Since most ships carry well stocked 
medicine chests and first ald supplies, the 
radio doctor is able to work with efficient. 
tools. ‘Tho ailmenta most frequently 
brought to the radio doctor are appendi- 
citis and ptomaine poisoning, both cases 
in which delays are dangerous. ‘The radio 
doctor is able to get the temperature and 
pulse of the patient, prescribe medicines 
and direct the handiing of the treatment. 
effectively. In ease of an accident, stich as 
a bad fall from the rigging, he can give 
ctions for first aid treatment. 

‘A hit or miss call for medical easistance 
is likely to result in the loss of ‘valuable 
time; this new service will do away with 
that ponaibility. 


Gaging Machine Records 


SHE depth of an oil well can now be 

‘ascertained accurately at any moment 
by asimple gaging machine recently de- 
tigned by C, E. Van Ostrand, of the United 
States Geological Survey. 

‘The apparatus consists of a wheel 
mounted between two parallel bars that 
hhold it over the opening of the oil-well 
ceasing. ‘The sand line is clutched against 
this wheel by two idlers. Coilsprings reg- 
ulate the tension. The depth is recorded 
in feet by use of a revolution counter. 

‘This instrament has verified the assertion 
that the deopest cil well in the United 
States is the 7579-foot hole in the town of 
Fairmont, W. Va. 
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Mechanical Surveying Machine 
Maps Hillsides and Valleys 
Like a Giant Tracing the Landscape 


)Y¥ MEANS of a newly invented camera 
and drafting machine based on the 
principle of the stereoscope, it is now 

possible to make an accurate surveyor's 

Contour map mechanically, plotting every 

ditch, hillock, and tree stump on 2 moun- 

talnside several miles away to an accuracy 

Of inches—and this without ealeulation and 

without sending a surveyor over the coun- 

try. 

Tnstead of the usual method of drawing 
contour lines by interpolation—that is, 
locating a few important points of equal 
elevation by triangulation, then drawing 
in the remaining points of the same ele 
tion by guesswork from rough sketches 
made by © surveyor in the field—the new 
method locates exactly each individual 
point with the aid of photographs, the 
stereoscope, and a complicated mechanism 
resembling & pantograph. The new instru- 
‘ments are called the “photo theodolite” and 
the "stereoautograph.” 


How Photographs Are Taken 


In the field, the first step in this stereo- 
autographic method is to choove a baseline. 
‘The camera is set up at each end of this 


line and oriented with a theodolite—a tele- 
‘eopic di 
and vertical 


horizontal 
ve the lens. 
fe then taken of the country 
|, each at certain definite 
which angles are 
alike for the plates taken from each station. 
‘Tho height of the stations is ascertained by 
the usual methods, and the length of the 
baseline measured photogrammatically. 
‘This ends the field work. It has taken 
about two hours, and in 10 hours more the 
map can be drawn—an operation that 
would require several days of calculation 
‘and plotting by former methods. 
‘Two plates, one from the left and one 
from the right station, are now placed in a 
atercoscope, mounted’ on the frame of a 


complicated drafting machine. The ma- 
chine is adjusted so that when the surveyor 
looks through the eyepieces, his right eye 
sees the country as photographed from the 
right station, while his left eye sees it as 
taken from the left station. 

‘Thanks to the stereoscopic principle, the 
country is seen in perspective in three 
dimensions, and not flat like a photograph. 
Within the field of view appears a little 
black arrow. This is a marker, or “wander. 
ing point” which, by adjusting the appa- 


RSE Ne STANCE Set 


ratus, can be set at any desired height. 
‘Suppose the surveyor took his pictures at 
100 feet above sea level and wished to draw 
‘8 110-foot contour line. He adjusts the 
machine until the marker stands at this 
elevation. Thereafter, wherever the wan- 
dering marker goes horizontally, it will 
always be 110 feet above sea level. 


Machine Draws Contour Lines 


Accordingly the surveyor moves this 
arrow across the picture, always keeping 
its "feet" in contact with the ground. As 
hhe does so, a complicated arrangement, 
somewhat like pantograph, draws a con 
tour line upon the map to any scale desired. 
It is exactly as if the surveyor were a giant 


‘with his eyes as far apart as the length of 
the baseline, and a peneil in his hand, the 
point of which always moved in a horizontal 


plane of known height. If the giant moved 
this over the actual country, be would 
determine points of equal elevation, thus 
tracing a contour line. 

‘The lenses and gears of the new instru- 
ment enable the surveyor to do the same 
thing. As the pictures are taken at a 
known angle from a known base, every 
pint in them is realy located by tiangu- 


STEREQPTICON 


Beexrive 


mpl 
he surveyor 


Wonders Performed at 
High Pressure 


JUEEZING mild steel into the cracks 

‘and folds of a soft rubber washer, as 
into a die, deforming steel bars with an 
ordinary 
pressing water to 20 per cent of its original 
volume are some of the physical marvela 
possible at a pressure of 300,000 pounds a 
‘square inch, reports Mr. P. W. Bridgman, 
of Harvard University. 

Under pressures of from 12,000 to 20,000 
atmospheres, the character of many com- 
mon substances alters completely. Hy- 
drogen gas, for example, will force its way 
through the pores of a thick steel bottl 
and eventually will make a crack that can 
be seen with the naked eye, 

Hot liquids can be frozen by the applica- 
tion of pressure alone. At 300,000 pounds 
preseure, water will turn to ice, though a 
thermometer may show it is at 180° F. 

The first effect of pressure on ice is to 
lower the freezing point, but if the force is, 
increased, a strange collapse comes at 
2000 atmospheres. The force that holds 
the molecules apart is overcome, and the 
ice shrinks 18 per cent in volume. It will 
‘then sink in water instead of floating. 
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“[ JNOLE” Horace Rees, of Low- 
ville, N. Y., dean of American 
cheesemakers, recently celebrated his 
eighty-first birthday by pouring the 
T manufactured. 


{foot high, and weighing slightly ov 
12 tons—enough, it is computed, to 
‘make 100,000 sandwiches. 

extremely difficult to make 
auch a cheese, not only because of 
the size, but beeause milk from many 
different dairies must be treated in 
exactly the same way. ‘Twenty-one 
dairies contributed to the making of 
this world’s record. Several had to 
save two days’ supply of milk, for 
125 tons of milk were used. This 
supply represented a ‘output 
for more than 10,000 cows. The 
cheese waa made for exhibition at 
the State Fair 


Largest Cheese Weighs 12 Tons 


Pavement Is Billboard 


ITY streets and sidewalks may be con 

verted into temporary billboxrds by an 
Invention resembling a lawnroller th 
Prints the advertiaing meamage in water o 
the aspbalt 

‘As the machine is pushed along by its 
operator, a spray of water from the tank in 
the upper half passes through a perforated 
belt or drum that acta as a stencil. ‘The 
belt is of fine wire gauze with waterproof 
letters fastened upon it, In. consequence 
At Teaver a band of wet, dark pavement 
behind it, upon which the words of 
advertisement stand out—dry and whit 
‘48 shown in the illustration below 


Pogo Sticks Invented to 
Hop across Stream 


P0G0 sticks were invented about 300 
‘years ago by a blacksmith in a Tran- 
sylvanian village who wanted to keep his 
feet dry, according to Mr. G. Pilarceyk, of 
New York City. His account is as follows: 

Pogo was originally the name of a small 
‘Transylvanian village on the bank of 
stream, acroms which lay the cattle pastures. 
‘A series of rock piles was placed in the 
stream so that an active man might crow 
by leaping from one pile to the next, 

In the seventeenth century, a wandering 
mechanic invented the first rude pogo stick 
tocnable anyone inthe village to hop from 
done rock pile to another. 


Tractor Is Mechanical Loader 


WHEREVER there is a job of 
heavy shoveling, the mechan- 
{eal loader, invented by A. H. Less- 
man, of Des Moines, Ia., docs th 
work with the power derived from a 
small tractor. ‘The driver, sitting in 
the tractor seat, controls the tractor 
by operating 

‘The loader 
strong frame of I beams and is raised 
‘and lowered by wire ropes runnin 
over pulleys from a small winch at- 
tached to the engine, Shoveling is 
accomplished by manipulating two 
lighter levers attached to the top of 
the shovel, which push the scoop 
forward as it drops to the bottom of 
the pile of material to be removed, 
or tlt it forward and downward after 
fit has been raised over the tail of the 
wagon being loaded, thus allowing 
the material to alide out 


Two Trees from One Trunk 


N THE historic old churchyard of St. 
Mark's in the Bouwerle, New York City, 

though they 
While endeavorin 

ld burial ‘vaults 


the yard, the sexton 
discovered that when the roots of a very 


id tree expanded, they came in contact 
b the vault roofs and were unable to 
ward, Instead, they spread 

of the vaults and then ap 


red on the surface. At this point & 
ind tree developed, which ean be seen 
be right in the photograph below, bee 


Side the “mother” tree 


How Blind Stenographer 
Takes Dictation 


HAT blindness does not bar the 
person thus afficted from being 
self supporting has been demon- 
strated by Miss Grace Keator, 8 
young blind woman of New Yor 
‘Who is shown above in her offic 
reading the raised characters of ma: 
notes which 


hine-made stenographii 
fhe transeribes ona conventional 
oftice typewriter. 

‘To take dictation Miss Keator 
‘uses the machine at her right, which 
writes stenographic characters in 


aised form on an automatically pro- 
‘Erving paper tape. 
T 


e inset shows the new type- 
‘writing machine for the blind which 
Instead of 
embonses t 


Thermometer Tubes Pass 
Rigid Inspection 


‘OUR health may depend upon 

the akill with which inspectors of 
clinical thermometer tubes recognize 
microscopic defects in the lass. 
‘Thermometer “canes” are now tented 
for uniformity of bore, perfection of 


the magnifying effect of the rounded 
front of the tube, and for freedom 
from blister bubbles and other ex- 
terior defects, These tests are x0 
rigid that 76 per cent of the material 
bought is rejected as unfit 

‘The most important of the tests 
determines the size and uniformity 
fof the bore. ‘The hole in a thermomy 
ter tube is only eight ten thou- 
ssandths of an inch in diame 


than one twentieth th 
hair. Upon the perfection of 


Braille aystem in lines on a sheet 
of paper. From this embossed record 
the blind operator transcribes the dictated 
notes in ink-print on an ordinary type- 
writer. 

‘The characters that the new machine 
prints, or rather embosses, are formed of 
the combinations of the six points of the 
Braille system. 


Pitch Coins for Charity 


ISSING away coins for charity has 
become a “rattling good game” since 
E. Fred Cullen, a Boston business man, 
invented a money scoop for use by the Red 
Crom in collecting funds for disabled 
Instead of handing your money to a 
collector, you toss it into the scoop. ‘The 
rattle of the coin 
asitfalls through 
the hollow tin 
handle draws 
the attention of 
passers-by to the 
appeal painted 
‘on. the device. 
‘The handle also 
contains a slot 
for inserting dol- 
lar bills in case 
the donor does 
nottrust his 
throwing arm. 


Skyscraper Lumber Piles 


GEYSCRAPER lumber piles that tower 
from 60 to 76 feet above the roadway 
are becoming common in the lumber yards 
of Puget Sound since the introduction of a 
‘mechanical stacker that works on the prin- 
ciple of a bucket loader. ‘The planks are 


chain, lifted over the top of the tower and 
down the other side, where they are trans- 
ferred to the pile. 

‘The piles are sometimes from 80 to 95 
foot high, resting on concrete sills sunk 20 
feet below the level of the road, so that 
about 35 feet of the stack ean be built by 
‘mechanical aid. 


Gold Film Is Transparent 


GOLD 1/%,798,000 of an inch thiek, 
10,584 times thinner than the o 
nary sheet of printing paper has recently 
bbeen produced. One grain of the precious 
‘metal of this thickness covers nearly four 
square feet of area and is perfectly trans- 
arent. a 

The process of obtaining the thinnest 
film is to cut a sheet of copper to a deter- 
‘mined size and place it in an electric bath, 
where sufficient gold is deposited on one 
surface of the plate, to produce the finest 
gold color discernible. To separate the 
film of gold from the copper, the gold- 
lated copper strip is immersed in a weak 
solution of nitric acid for several days. 
‘The copper is entirely dissolved, leaving 
the film of gold floating on the surface of 
the liquid. The film is then collected on 
glass plate. 


depends the size of the bulb, whi 
must be very large comparatively to 
produce a range of nearly 30 degrees on the 
short stem. ‘The bulb of a clinical ther- 
‘mometer usually has 1000 times the 
capacity of the bore. 


Portable “‘Bike’’ Folds Up 


NOW comes the portable bieycle to join 
the company of portable typewriters, 
sewing machines, phonographs, and ga- 
rages. The now invention was designed for 
the convenience of travelers and motorist, 
for use on tours and camping trips— 
wherever space is valuable. 

‘Since the wheels are much smaller than 
those of the average bicycle for adults, and 
the frame is collapsible, the new 
bbe folded into a compact bundle 
packed into a 
trunk. Theframe 
{in s0 constructed 
that it may be 
adjusted to fit 


adults or chil- 
dren. 
‘Tested by rid- 


ers in the recent 
six-day bicycle 
race in New York 
City, the “port 
able” was found 
tobe durable and 
speedy. 


Popular Seience Monthly 


” Teaching a Cranky River to Control Itself 


Retarding System, Based on Invention of Self-Sinking Pile, Forces 
the Missouri to Form Sand Bars and Protect Its Banks 


to bridle the turbulent Missouri 


F: 441 years engineers have battled 
River; yet each spring the unruly 


plowed through 
stroyed bank protections designed to 
curb it, ‘There have been times when 
the Towa farmer, owner of rich acres on 
the river bank in January, has, in April, 
found himself the proprietor of worth- 
Jess stretches of sand in Missouri, half a 
mile from the river 

But, at Inst, the “Big Muddy,” that 
for years has laughed at revetments and 
solid dams of concrete and steel, is being 
induced to control itself! The self 
taming proceas is being accomplished by 
the use of a newly invented self-driving 
concrete pile that sinks deep into the 
soft river bed and becomes a secure 
anchor for mats of trees and brushwood 
to retard the stream. Behind these 
‘mats the Missouri deposits portions of 
its load of silt, quickly building under~ 
water sandbars to deflect the current 
from its banks and hold it to its channel. 


To Save Rich Farmlands 


By the new “retard” method, engi 
neers hope to save millions of acres of 
fertile land along the Missouri and the 
lower Mississippi from the danger of 
periodie inundation. 

‘The amount of dirt and sediment ear~ 
ried by a river depends upon the apeed 
of the current. If you can slow up the 
stream by an obstruction, some of the 
dirt carried by the water will be dropped, 
the heaviest particles first. With a 
river like the Missouri, a sandbar grows 
‘up like magic behind any obstruction, 
affording the best possible protection to 
the banks behind it. Effective obstruc- 
tions could not be made with ordinary piles, 
for the ice carried them away. ‘The new 
pile, however, buries itself under the river 
bottom, where the water can- 


iy eroneyariesitseil 
ine 


{in the stream bed, a hose is connected with 
‘the four-inch inner pipe at the upper end, 
‘oF head, of the pile. By means of a pump 
‘with a capacity of 1000 gallons a minute, 
water is forced into the pile at a pressure 
‘of 150 pounds a square inch. A powerful 


stream of water squirts from the two 
inch opening at the point, and smaller 
streams shoot upward from all the side 


jets, 

‘While the pile is held in a vertical 
position by a derrick, the stream of 
water from the point bores its way into 
the soil and the pile sinks rapidly by its 
own weight. It would not sink far if it 
were not for the side jets. Meanwhile, 
water spurting from the side jets keeps 
sediment from elinging to the sides of 
the pile. This eliminates surface or 

in" friction, Thus the pile buries 
itself in about seven minutes. 


Mat of Trees Retards Current 


Four feet from the upper end, a dozen 
‘one-inch wire cables, each 200 feet long, 
ead from the anchored pile to which 
they are firmly fastened. 

‘While the pile is being driven, along 
the bank scores of small trees are cut 
‘and loaded on working scows. A. wire 
cable is passed around the butt of each 
tree in a half hitch, and held by two 


is towed about 100 feet downstream 
from the pile, and there the mats are 
attached to the cables leading from th 
pile at the bottom of the stream, one 
mat for each cable, For additional 
strength, second cable goes from each 
mat to a strong post on shore. The 
trees are placed with their tops pointing 
downstream. The barge is then towed 
‘out from beneath the mats, and as soon 
as they strike the water, the engineers’ 
‘work is done. The river begins to "con 
trol itself” at once. 
‘The force of the current eauses the trees 
to settle to the bottom of the river. The 
masses of interlaced branches retard the 
current, and sand and silt are deposited on 
the river bottom behind the mat. Ax the 
‘current slackens, the mat lifts itself slightly 
from the bottom, and the sand- 


not loosen it. Within a few 
days or hours before a flood be- 
nins rafts of brushwood can be 
Anchored at the danger points, 

Simple as it appears, the in- 
vention of the new pile brings 
into play a new adaptation of 
the science of hydraulics. ‘The 
pile is a thick tube of reen- 
forced conerete with a four. 
inch pipe running through its 
center, and a two-inch nozzle 
fat the point of the pile. At 
intervals of from three to four 
feet half-inch holes are bored 
diagonally into the inner pipe, 
forming jets that point upward, 
away from the pile point. 
Each jet consists of an ordinary 
pipe ell, extending upward for 
A distance of about two inches. 
Jets are placed on all four sides 
‘of the pile, which is cast 52 
feet long, '16 inches square, 
and contains about 214 cubic 
‘yards of concrete. 

In driving one of these piles 


sensational 


Vast Farmlands Await Rescuers 


HEN at last our army engineers completely 
conquer the Mississippi River, an area said to 
be equal to the four states of Delaware, Connecticut, 
Rhode Island, and Massachusetts will be added to 
the productive farmland of the United States. 
The invention of a new concrete pile—almost 
implicity—that sinks itself deep 
into a river bed and forms the basis of a retarding 
system to make the stream protect its own banks, 
is already taming the hitherto untamed Missouri 
River. 

If it proves to be equally successful on the lower 
Mississippi, the lands recovered from swamp would 
be worth $1,600,000,000. They would support a 
population of 7,500,000. 


its 


bar is thus gradually built up 
until it almost reaches the 
surface. 

‘Owing to their action upon 
the current of the river, th 
mats are called “retards, 
The principle of the retard 
differs from that of masonry 
or concrete jetties, which die 
‘vert the current of the stream 
and eause a swirling eddy near 
‘the jetty in which sand is de- 
posited. Tt also differs from 
Srip-rapping,” or covering the 
river banks with layers of stone 
oF willow twigs in order to pre- 
Vent the stream from eating 
the bank away. Both these 
forms of protection are liable 
to be carried away by ice. 
With the retard system the 
mats are gradually sanded in 
and are thus protected from 
ice packs, while the anchor pile 
that holds the retards in posi 
tion is beneath the stream bed, 
out of reach of all possible 
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scour. Incidentally, as both the trees 

cables are always submerged and buri 
sand, they are protected against decay. 

In’ protecting a river bank by this new 

method, the engineers first make a careful 

‘survey of the threatened area and chart the 

i currents at and above the point where erosion 

hhas begun. The retards are placed where the 

river begins to bend, and from this point 
downstream they are placed at such angles 

and intervals as the needs of the particular 

situation demand, always with the idea of 
encouraging the maximum amount of silting, 

and, if possible, developing new land by 

making the river narrow, straight, and deep 


7H 


instead of broad, shallow, and winding. 


Tn some eases three retards are enough; 


other bends require as many as 14. The 
average retard contains about 1500 trees. 
‘The largest ever built consisted of 4000 
trees; the smallest, 500, 


How a Railroad Was Protected 


tection afforded was recently given at Fol- 
som, Ia., a few miles below Council BI 
Here the main line of a railroad ran el 

to the river bank, and for years the right 
‘of way had constantly been menaced, 
‘Vast sums had been spent in emergency 
protection. In one ease when the bank 
‘was about to cave in, a spur track was built 
to the river and a train of flat ears loaded 
with rock was backed into the river—cars 
and all. But this extreme measure pro- 
tected the bank only for a short time. 

‘As soon as three retards were placed, 
sanding-in began, and by the time of the 
next flood the new sandbars had grown 0 
hhigh that the channel in the horseshoe 
curve by the river at this spot, once from 


ted arrows indicate the mew 


It is the hope of engineers that 
this system, which has proved sui 

‘cessful on the turbulent Missouri, can 
bbe generally applied to safeguard the 
1200 miles of the lower Mississippi. 
‘The problem there is almost identical 


and though the volume of water is great 
r, the speed of the current isles, 
‘Attempts to control the Mississippi 
with levees above the water level have 
been only partially successful. In high 
water periods, as during the past spring, 
there isa constant menace of breaks in 
the levees, with sudden destructive 
floods. ‘The new invention that makes 
the river control itself by building up 
sand bars below the water would not 
iiminate this reeurring menace of high 
‘water, but might be e9pected to protect 
any’ million dollars’ worth of land, 


Two-Cylinder Steam Truck Proves Practical 


HAT i said to be the first practical 

steam truck built in the United States 

‘has just made its appearance in a two and 
Afive ton model. The fuel used is kerosene. 
boiler is located under the 
engine is geared directly to 
in fact, since the differential 
housing also forms the crankcase, the en- 
gine and rear axle are one unit. ‘The steam 
pipes run from the boiler in the front to 
‘steam cylinders just in front of the rear axle. 
‘The usual bevel gears are eliminated. A 
‘spur gear on the erankshaft meshes directly 


with a spur gear on the driving shaft, for as 
the engine is a two-cylinder double-acting 
design with valves operated by eccentrics, 
‘quick and positive speed control ean be ob- 
tained by the throttle alone. 

‘Steam trucks have proved suecesaful and 
popular in England, where more than 
10,000 are in operation at present. The 
development is ascribed to the excessive 
cost of gasoline. The advantages claimed 
forthe new American truck are greate: 
simplicity, increased power, and the econ- 
omy of kerosene fuel. 


It's a Wise Man Who 
Knows His Umbrella 


MBRELLA 
ai 


er'sname and ad- 
dress, that fasten 
firmly to the 
stick above the 
upper catch, and 
are protected 
from the rain by 
@ thin sheot of 
celluloid, have 
been invented by. 
E. L. Gaines, of 
Seattle, Wash. 

Many a man 
carries around = 
borrowed um- 
brella sincerely 
believing that he 
bought it him- 
self. But if he 
‘writes his name and address on the little 
tag, there is no longer any excuse for 
mistakes in ownershi 


SMALL metal weights that have become 
magnetized should be guarded against in 
making accurate scale tests, according to 
the United States Bureau of Standards. 
‘The Bureau suggests that all such weights 
be examined with a compass before use, 
otherwise serious errors may result. 


Wire Cables Act as Bridge Girders 


WIZE ropes instead of steet beams 
‘were used recently in a novel tem- 
Porary bridge of 110-foot span con- 
structed over the Kern River, Calif. 
‘The bridge isa rigid-deck truss, although 
four 11(-inch wire cables act as its bot- 
tom chords. Construction was quick 
and easy, for the use of rope obviated 
the necessity of false work. The cost 
In aaid to have been only $2000. 

‘The use of rope instead of girders was 
posible only by seeing that all rope 
tresses were tension oF pulling strains. 
In building the bridge, the four cables 


were first anchored in place with great 
care that all sagged equally. Notched 
‘eroas piéces were then placed upon them 
and very lightly spiked together. After 
all weights, even the living load of the 
carpenters, had been carefully balanced 
to avoid ‘distorting the bridge, the 
braces were nailed firmly in place. 
Once tied, the entire span acts as a unit, 
and is as rigid as if it were built on a 
single steel girder. 

Even when s load is on the bridge there 
is no movement of its members as in the 
cease of ordinary suspension bridges. 


Fruit Stamping Machine 
Prints Grower’s Name 


A PRINTING press for lemons and 
oranges, that will imprint on the fruit 
itself the grower's trademark, is the inven- 
tion of Pred J. Sevigne, of Milford, N. H. 
It ean be utilized for marking any spherical 
for near spherical object, from baseballs 
to exis. 

‘The fruit to be marked comes to the ma. 
chine resting in cups carried by an endless 
conveyor belt, and passes beneath a» re- 
volving belt of soft rubber. This bears 
plates of the name and address of the 
rower, inked by a mechanism at the top of 
the machine. As the fruit comes into con- 
tact with a plate, an actuating device re- 
‘volves it against the stencil under pressure. 
Passing from the belt plate, the fruit is 

ited from the cup by an automatic pro 
jector and sent down a chute to the wrap- 
Ping machine, 


Tracing Made Easy by 
Light under Board 


KEEPING up with the blueprint 
machine will be easier for dratts- 
‘men whose work is expedited by this elec- 
trically lighted tracer. An electric light 
located below the work shines through the 
paper, and a tracing may be made more 
quickly and far more accurately. The size 
illustrated is adapted to the reproduction 
of drawings on the sheets of a mimeograph- 
{ng machine, but the device is valuable for 
any tracing work. 
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New High Explosive Can 
Be Handled Safely 


Y SHOOTING bullets through 
‘of high explosive held in. th 
H. P. Bostaph, of Detroit, Mich., prove 
that ‘his new ‘product may be roughly 
handled with impunity. While it has the 
power of dynamite when exploded with » 
detonator, the inventor elaims that it can- 
not be exploded accidentally even if tomed 
into a fire or struck by a heavy hammer. 
Railroad statistics reveal that in trans- 
porting high explosives, 400 persons are 
Killed and injured, and over $3,000,000 in 
property destroyed every year by acci- 


Bullets fired through this stick of 
"explosive fail to detonate it 


dental explosions. The formula of the new 
product would eliminate such accidents, 
it is claimed. The composition is a alight 
variation of the TNT used in the war. Its 
qualities are said not to be affected by 
temperature of age, 


high 


Improved Mounting Holds 
Lathe Grinder Firm 


BOLTED upon the compound rest of 
lathe instend of to the toolpost, a new 
universal lathe grinder is so mounted 1s to 
secure greater rigidity and to eliminate 
chattering. As the frame is of aluminum 
alloy, the’ weight is kept to 22 pounds 
‘without loss of mechanical efficiency. 

“The grinder consists of a universal elec- 
tric motor with a two-step pulley which 
permits a speed of 12,000 revolutions a 
minute on load. Tension of the driving 
belt is secured by sliding the motor in the 
lots of its base. A second slot one inch 
‘wide and three incbes long, provides means 
of fastening the tool to the machine. 


Waste from grape-juice factories may be 
utilised by manufacturing the steams into 
ream of tartar, the skins into jelly, and 
the seeds into oii, meal, and tannin extract, 
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Camera Checks the “Ump 
when Fans Howl 


'S—out!” The runner may kick and 

‘the fans howl. ‘The umpire has decided 
sand that settles it. But was the runner 
really out? 

‘Until Arche M. Dunning, photographer, of 
Los Angeles, Calif, perfected a new method 
of photographing clove plays, no one could 
Say certainly whether the arbiter waa right 
forwrong, unless ancws photographer caught 
the play from close at hand. 

‘From a small platform on the roof of the 
grandstand, Dunning photographs. with 
Xclescope lenses close plays anywhere onthe 
diamond. “The pictures of the plays, when 
Snished, appear to be taken from 
fa few feet snd show in many cases whether 
the umpire was right or wrong, | 


‘In one case, a game was lost Because the 
umpire called a man out at first base. - The 
ball beat the man to the bag, the umpire said 
But when Dunning developed his photograph 
‘of the play, it showed the runner's foot touch: 
ing the bag and the ball several inches away 


Let the Bottles Fly! 


‘To protect them- 
selves against 
stones, broken bot- 
tes, and other mise 
tiles hurled at them 
by rioters, Egyp- 
tian police are now 
equipped with amall 
wicker shields. 
Front ‘and back 


Dogs Pay Their Income Tax 


Doge that earn $100 a 
week appeared. recently in 
Person nt the office of the 

‘Income Tax Collec: 
tor of New York 
City"to swear to 
thelr returns. The 
eanine 


Beye 
fost highly paid 
dogs are inclretves, | 
but some are in the 
movie. Two of 
these 


‘as high as $50 day 


onan. 


At least 15 omnibuses are pulled apart 
svembled daily in the centralized || 
bus hospital of the London General 
dows tart’ ‘tee Condes 

| below shows part of the standardised 

‘equipment for" handling ‘bus bodie—a 

|e Nody lite and electric truck 


Armless Man Writes: 


With a wooden disk 
tightly strapped against his 
chest, fom which extends a 
‘wooden ‘rod about afoot 
Tong, with a clamp on the 
endfor holding a pencil, 
this armless man soon 
learned to turn the pages of 
a book, to sketch, and to 
twrite legibly, | Use of the 
Sevice is being taught in 
the hospitals of London, 
"England 


‘The Whirl of Fs 


A new use for the electric 
fan—for “hat trimming — 
Ihas been discovered by Misa 
Ethel Beech at Miami, Fla. 
She electrified society there I 
by ‘appearing in a hat 
trimmed with clothespins, 
set offby a small electric fant 
and two dry cells, pic: 
tured above 


jon 
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‘Simple Fuse to Safeguard 
High Voltage Circuit 


IGH tension fuses, resembling the 

simple device used on lighting circuits 
hhave recently been perfected for use on 
circuits carrying upward of 115,000 volts 
‘and 400 amperes. 

‘Tests on high voltage short circuits seem 
to prove these fuses act more rapidly than 
tthe oil cireuit breaker usually employed. 

‘The fuse wire is fastened to a stretched 
spiral spring, which is released as the wire 


‘The high tension 
fice "before and 
after blowing Arrow indieates fuse bl 
ing on 66,000" volts 


melts, Instantly it contracts and draws 
the fuse wire to the bottom of the fuse, 
introducing a large gap. ‘The whole fuse 
‘works in  non-inflammable liquid, which 
in directed into the gap as the parts draw 
‘apart, amothering the tendency to are. The 
taped’ of operation is sald to be less than 
2/100 of anocond, ao that if an are starts, it 
in oon checked. 


Steel TapeWinds Phonograph 
and Saves Work 


ANNOYED by the drudgery of contin- 
ually winding his phonograph, Allen D. 
Bosworth of Brooklyn, New York, 
vented a steel tape which would replace 


ine 


the crank. He mounted a sprocket 
about four inches in diameter on the end 
of the shaft, and passed steel tape about 
it, One pull of the steel tape equals 
four turns of a crank. 


Popular Science Monthly 


Hay for Cattle Sorted and Analyzed 


“THAT bated bay 
ean be scientifi- 
ceallyand quickly an- 
alyzed,to determine 
its food value before 
it is fed tolive stock, 
has been proved 
HB. McClure, hay 
specialist of the De- 
partment of Agri- 
calture. “His inven- 
tion of a sorting 
table with six com- 
partments enables 
inspectors to separ- 
ate the various kinds 
of grass of which a 
bale of hay is com- 
posed and to grade 

according to 
Gr amataton: 
tritive value. 

‘The hay is examined in a sliding sample 
tray with « wire mesh bottom placed on 
top of the desk, so that dirt and fine ma- 
terial sift through into a separate com- 
partment. ‘The moisture content of the 
hay is determined by heating a sample in 
tan electric oven placed close to the tables. 

grading the hay, the inspector first 
‘examines the bale under a strong light to 


= 


Armless Sharpshooter Uses 
Teeth to Win Matches 


LOSS, 2f both arma thas not prevented 
William A. Winemiller, of Spencer- 
ville, Ohio, from becoming a crack rifle shot, 
famous throughout northwestern Ohio as 
the “armless sharpshooter.” He has 
already won 10 consecutive shooting 
matches this year. 

‘Winemiller was a deer and bear hunter 
when a young man. Twelve years ago his 
ight arm was severed near the shoulder, 
and his left arm between elbow and wrist. 
Now he uses a special rifle, very light in 
weight, which he balances on the stub of 
his left forearm. He fires the rifle with his 
teeth by means of a small wire leading from 
the trigger to a rubber plug held in his 
mouth. In his last match a 50-cent piece 
would cover the holes made by 10 shots 
fired at 50 yards. 


Automobiles on the Farm 


‘VERY third farm in the United States 
hhas at least one automobile; but only 
fone farm in 28 has a tractor, and-only one 
in 50 a truck 
Since only 40 per cent of farms have 
telephone connections, the auto seems the 
most desired adjunct to rural life. Even 
now only one farm in 10 has water piped 
into the house, according to the report of 
the United States Census Bureau. 


form an opinion of its quality as a whole, 
Weighed samples are then sorted on the 
table, where the percentage of weeds and 
inferior grasses, the color, texture, condi- 
tion, maturity, and excellence of curing are 
determined. A final value for the hay is 
based on ali these fuctors. 

‘The government's laboratory for hay 
standardization is at Alexandria, Virginia, 


“A Motorcycle for Cost and 
an Auto for Comfort 


LAIMING to be “a motorcycle for cost. 

‘and an automobile for comfort," a new 

vehicle combines the two wheels and han- 

dlebars of the former with the chassis and 

ing suspension of the latter. The result 

is a light, fast means of motor transport 
for one person, 

‘The front axle, shaped like an arch, does 
away with danger of breakage by applying 
the thrust load on the center line. ‘This 
feature enabled the designer to build the 
front fender broad enough to keep wind and 
dust off the rider. 

‘The reat of the chassis is exactly like that 
of a tiny automobile, with all machinery 


‘enclosed. With the center of gravity below 
the hubs of the wheels, the vehicle can be 
kept upright more easily, it is said, than 
the average motorcycle. ‘The chain’ drive 
‘and methods of manual control have been 
‘adopted from the motorcycle. 


uly, 1922 


Electric Winder Binds Wire Cable 


‘NEW electrical 
machine that 
winds tarred twine 
around wire cables to 
protect them from rust. 
consists of a movable 
frame that pulls itself 
along the eable, and 
a rotating mechani 
that winds, or "serv 
the twine tightly at the 
rate of three feet a mine 
tute, This is faster than 
12experienced men can 
oan equally perfect 
job. 
‘The tarred twine is 
~ tod by four steel fine 
gers from a reel toa 
rotating winding head 
centered on the cable 
fand driven by a chain 
‘drive from a small eleo- 
‘trie motor, ‘The reels 
‘earried around with the 
winder, but the steel 
frame ‘supporting. the 
motor and switch 
thangs steadily from the 
‘cable. Springs on the 


Pulling 


Itself along the cable, the mechaniam described 
{nthe inset winds the twine at the rate of three fest 


S'minate 


rollpra feeding the twine keep it at the this sort are now in use in the Navy 
‘eceasary constant tension, Machines of Yard at Puget Sound, Wash. 


we 


Electric Phonograph Music 
for Broadcasting 


ELECTRICAL, reproduction of phono- 
‘raph records by a device that elimi- 
naten the horn and ives the listener com- 
plete control of the volume of sound, has 
recently boen perfected by E. T. Jones, of 
‘New Orleans, His invention consists of 
‘coll close to the phonograph reproducer, 
| the vibrations of which are said to set up 
feeble currents, These currents are led to 
head phones, where the music is faithfully 
reproduced. 
‘With a small amplifying set introduced 
{into the cireut, the volume of sound ean be 
controlled by turning a thumbscrew. In 
‘one test, a dictaphor 


‘enough to make a fair cut in the wax. With 
2 loud speaker, any talking device can be 
hheard without head phones. 

‘Since by the invention the music is con- 
verted into an electric current, the instra- 
ment permits the sending of ‘phonograph 
rusie directly over radio broadcasting sets, 
the inventor claims. This may result in 
clearer music at receiving stations. 


Goggles Add Perspective 
to Motion Pictures 


GOGGLES that five moving, pictures 
erapective and depth, and at the 
‘same time enable the spectator to sce the 
pictures in any general color he thinks the 
action requires, have just been invented 
fn Europe. ‘Three colors are usually sup- 


Green, blue; and red color affects 
are obtained by use of these glanses, 


plied—green for outdoor scenes, blue for 
the night close-ups, and red for fires. 

‘The device works on the principle of the 
stereopticon. 


apart. Although there is but one film on 
tthe screen, the pictures are said to have 
‘been taken insuch a way that when viewed 
through the two glasses the scenes appear 
to be in three dimensions. 


For anything you want to know about radio, write to 
POPULAR SCIENCE MONTHLY’S Information Department. 


Small Log Pierces Tree 
without Shattering 


SLIPPING down a steep mountainside 

recently near Slate Run, Pi h 
log drove through a 12-inch tree like a 
ccannon-ball, suggesting that momentum, 
rather than hardness, is the great {actor in 
Penetration. 

‘The small log struck the tree a blow of 
80,000 foot, pounds—equal to the impact 
‘of'15 tons falling one foot, This is ealeue 
lated on the basis that the log weighed half 
8 ton, and gathered a speed of 20 miles an, 
hhour in its course down the mountainsld 


Paper Your Own Walls with 


an Automatic Machine 
A BAND-OPERATED wallpaper ma 


chine that automatically performs 
the technical details of papering has been 
invented by Stanley Pytlak, of Mo- 


Mechen, W. Va. 

‘The roll of wallpaper is placed in metal 
cylinder, from which it is unrolled by the 
turning of erank. As the paper emerges, 
the side next the wall is automatically 
covered with paste by a rotary brush fed 
from a small paste tank, while a similar dry 


brush on the outside of the paper presses it 
smoothly against the wall. ‘The operator 
‘moves the machine down the wall by hand, 
keeping one end in contact with a straight 
edge and spreading the strips of paper 
evenly and quickly. 


Popular Science Monthly 


A Super-Junkyard for Battleships 


Torches Cut 18-Inch Steel Armor into Five-Foot Lengths and Giant 
Shears Snip Destroyers Apart in Newest Industry 


HE greatest junk business in the 
history of the world sprang up almost 
overnight when the recent Confer- 

‘ence for the Limitation of Armaments, in 

binding the United States, Great Brit 

France, Italy, and Japan to "keep the 

pence,” decided to discard more than 

2,000,000 tons of fighting ships of three 

leading powers. 

In the United States a brand new indus- 
try was created—that of scrapping or con- 

from the veasels of 
sm's navy. This displacement ton- 
nage represents about 300,000 tons of steel 
and 4000 tons of scrap valued at millions 
of dollars. 

The gigantic task of literally sawing 
apart the heavy steel armor of modern 
fighting ships has called for methods en- 
tirely new. Sledge and cold chisel are tools 
of the past. In their place are the saw 
flames of oxyacetylene torches that rip the 
toughest steel armor plate, from 10 to 18 
Inches thick, Into five-foot lengths, as if 
they were boards in a sawmill, and 10-ton 
crocodile shears that snip through six-inch 
destroyer armor like paper. 


How Ships Are Torn Apart 


Consider how the intricate structure of a 
battleship is put together, plate by plate 
and rivet by rivet—a task that req 
years to complete—and you may realize 
the tremendous task that confronts the 
modern super-junkman. Piece by piece, 
the massive fabric must be torn apart, in 
reverse order, beginning with fighting 
masta, then the superstructure, the ar 
mored hull, and finally the keel itself 

‘This new industry ia interestingly ex- 
emplified in the yards of the Henry A. 
Hitner’s Sons Company of Philadelphia, 
‘who are the succeasful bidders for a colossal 
proportion of the $45,000 tons that the 
‘United States must scrap or convert. Tied 
to these docks today is a navy greater than 
that of Italy at the beginning of 
the war, or of the United States 
in 1910. 

‘You cannot casually eall in a 
passing junkman and sell him a 
18,500-ton battleship of the 
Maine type. Nor can you tell 
the small boy of the family to 
load the 411-foot cruiser Colum- 
bia, formerly flagship of the 
Atlantic fleet, on his little ex- 
reas wagon and take it to the 
“ol iron” man and sell it. 

‘The Philadelphia company 
bought these, and many more, 
ranging from battleships and 
cruisers down through the list 
that includes the monitors Mon- 
terey, Ozark, and Tonopah, tor- 
pedo boat destroyers, coast tor- 
pedo boats, Eagle boats whose 
ames are just numbers, und 
finally reaching the tiny’ sub- 
marine A-1 Plunger, which was 
the grandfather of the present- 


terline belt of 11-inch 

sat away is shown in 

iets of the battizahip 
(belthne 


owerful unit of 


APR ida 


these naval craft, if converted or recom- 
missioned, may not pass from American 
registry or ownership, and their armament 

ers to the huge 
124nch rifled cannon on the bat 


ips, 

must be distempered by burning and then 
cut up into five-foot lengths. 

‘The 13,600-ton Maine presenta 

a concrete example of the dis- 

mantling and reforging into 


powerful uni 
feet. The 
monster weighs about 35 per 
‘cent of the 18,500 tons displace- 
ment: 26 per cent is armor plate, 
fand the balance of nearly 6000 
tons is propelling machinery, 
armament, ammunition, fuel, 
‘and general machinery. 


Armor Plate Cut into Blocks 


‘The armor plate is first taken 
off the inside shell in pieces 
‘weighing from 25 to 40 tons, and 
swung to an upright position in 
the yard, where the pieces are 
cut with oxyacetylene torches 
into two by five foot blocks that 
may be readily fed into charging 


day S41 type of submarine 
eriser. 
‘Unde: the terms of the sale, 


Because of the valuable alloy 
content of nickel steel, this is 


boxes of open-hearth furnaces. ‘~~ 
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fone of the most desirable by products, as it is 
chiefly used by the automobile industry and 
for special uses when reforged. 

‘The almost human machinery that operated 
gun turrets, ammunition hoists, refrigerating 
systems, and other intricate nerve centers of 
‘the floating fortress, is broken up into small 
pleces that asingle workman can readily handle 
by the use of stone pile-drivers with « striking 
impact of 100 tons. This small serap is pur- 
chased principally by the gray-iron foundries 
and treated in combination with low grade 
iron ore, later appearing, recreated, in the 
frames of harvesting and other agricultural 
‘machinery, engine bases and similar low ten- 
sile strength iron products. 


Junk of Greatest Value Arrows point to holes burned through 13-inch guns in the main battery of 

—— EGCAS Wisconsin” to" prevent ocdtlcg S1"ahelr'une ts doadhy Uoupets 
Pe mp a tas to £0 up shallow rivers on high tide and 
Feat, tne, and navy composition that are lay‘ of plantation wharf for louding. 
assorted into their different grades, melted "When not so converted, the destroyers 
by the smelters into ingot form and already purchased by the Philadelphia 
told to manufacturers of practically rt they names 0 fomer 
STide eatiomnt trom the Blotne meavped sparta pevestal ist 
ST take form in new ship eaatings inoperated by compressed-air dee 
Ream pumps and propelier. cen” These pects are melted and 
Not all of the hulls ofthese Tolled into various shapes for atruc- 

Tarai tee, vale and ae plate, 


former fighting erft wil be broken 
Old Troopships Are Valuable 


up. Many will be converted, as in 
the ease’ of the torpedo. ‘boats 
Former English troopships that saw 
Jong service in the Indian seas, 


Truzion, Worden, and Whipple 
Re-engined with kerosene-oil bur 

‘ers, these former destroyers H.M.S, Malabar and Hotspur, are 

lying in the berths where the inter- 

‘Columbia and 


now carrying fruit out of Central 
old flagship 


‘America to the United States. Be- 


greyhounds of the sea ean 
with comparatively low powered 
equipment and their seaworthy 
‘qualities, expensive refrigeration 
‘machinery has been found unneces- 
sary, In addition they are very eco- 
nomical, saving lighterage cost, be- 
‘cause of their light draft and ability 


together with the Jamestown, Santee, and 
Keystone State, were previously wrecked 
by the Hitners, ‘The old troopships 
are very valuable from the standpoint 

being constructed of the 
purest wrought iron that is convertible 
into staybolts, ete. 


Golfers Drive over Indoor Bunkers “Aajstable Creeper 


A NINE-HOLE golt course has recently beyond. To clear the bunker, the ball must ives Comfort 
been installed in a department store be driven with a force that would wend it 
in Portland, Ore 200 yards on an outdoor links. 

‘The length of the fairways varies from ‘The course was built by laying boards 
five to 25 feet, but the putter is not the only over three inches of undulating earth spread 
club tsed in the indoor game. To play the on the floor. On the fairways, this earth is 
vunker hole,” for example, you must drive covered with boards and canvas, while the 
from a tee over ahhigh bunker and intownet “rough” is represented by real tur. 


YOU can work comfortably on the flat of 
your back under the ear, if you lie on a 
garage creeper with m headrest that you 
can raise or lower by pulling a hand le 
“The end of the creeper consists of a 
padded cushion about six inches wide, sup- 
ported by two pairs of fiat steel ‘bars, 
pivoted in their centers, with their lower 
‘ends sliding on two round bars extending 
‘across the creeper beneath the frame. 
‘When the hand lever is pulled, the lower 
‘ends of the bars are forced together, raising 
‘the headrest. The lever can be locked in 
any position, leaving both hands free. 


‘NATURAL soaps are found in the root of the 

™ = ‘Spanish soap root, the soap berry of Chile, 

Real turf is used for “the rough" in this nine-hole course, while the 

fleways are of boards lal over thee inches of earth. This miniature ‘South America, and the bark of the soap 
"pelt course is laid out in Portland, Ore.y tree of Peru, South America. 
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Canvas Doors Form Movie “Prison 


HAT the audience of a motion- 

picture show sees as a long jail 
corridor ja in reality only a series of arched 
doorways made of canvas. By an entirely 
new system of forced perspective a well 
known producing company has succeeded 
{in producing the effect of a large building 
‘with the minimum amount of construction. 


Fountain-Pen Is Its Own 
Check Protector 


YOU can now prevent your checks trom 
being raised by using a new 
fountain-pen equipped wi 
wheel, mounted in the base, 
the fibers of"the paper and forces in a red, 
‘acid-proof ink. This protects the amount 
ind payee's name just as they are safe 
ruarded by a mechanical check protector. 
‘When not in use, the check protecting 
featuro is covered by a hard rubber eap. 
‘The ink used on the protecting whee 


How the small cutting wheel, shreds 
‘and inks the paper of the check 


thick, much like printer's ink, so that no 
reservoir other than a small felt pad is 
necessary. To this a drop of ink is applied 
with the end of a match once or twice a 
year. The ink pad is built into the eap 
of the pen. 


new method of creating 


Sone thos 


The method is to erect a series of canvas 
partitions with an arched doorway eut in 
each height and width of the door 
ways diminish ‘ss the distance from the 
camera increases This gives the movie 
audience the im I looking down a 
Jong corridor. 


‘Though the corridor as it appears on the 
screen seems at least sixty feet long, the 
length of the row of doorways is really leas 
than 20 feet and a great reduction is 
‘effected in the studio apace needed to 
film the set. The inventor of this method 
hhas already saved the moving-picture 
company many thousands of dollars 


Would You Row without a 
Backache? 


BACK rest that converts an oak 
thwart of a boat into an armchair has 
recently been invented by Messrs. Polha- 
mus and Gillette, of Los 
‘While the oarsman is rowing 


‘against his back. 

‘The device folds so that it may be carried 
under a person's arm, and it will convert an 
‘ald log, a plank, or'a rough stone into a 
‘comfortable chair. 


Popular Science Monthly 


Radio and Lightning 


[OW will lightning affect my 
radio set? Is there danger to 
my home during summer thunder 
showers 
‘Thousands of new wireless fans, 
worried by these questions, have 
recently become more interested 
than ever in the whole subject of 
lightning. Dr. Charles P. Stein- 
metz, the recent creator of “labor- 
atory lightning,” and a lifelong 
student of the vagaries and se- 
crets of the real thing, relates his 
latest discoveries, in an article for 
the next issue of POPULAR SCIENCE 
MONTHLY, which will interest radio 
fan and general reader alike. 


Semi-Automatic Welder 
Seals Uneven Seams 


Ay NEWLY perfected semi-automatic 
welder is said to double the speed of 
the hand-operated welder, while retaining 
the continuous features of the full autor 
matic machine. It allows the operator to 
direct the are and in designed for welding 
products where the seam is of irregular con 
tour, or the work too large to permit the 
use of the automatic machine, 

‘Tho new electric apparatus consists of a 
welding tool resembling an automatic 
pistol connected with a flexible wire guid 
for the electrode wire, and containing @ 
fitch that controls the panel of the auto- 
matic welder. 


Carry Your Checker Board 
in a Pocket Roll 
A CHECKER, board printed on 

rubberized aie that can be rolled 
‘up and carried in the pocket ensblon the 
tsthciast fo enjoy hie favorta game any 
‘where be may happen tober 


“Whey alles this per checker 
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Metal Balloons May Draw Power from Sky 


Collecting Atmospheric Energy with Metallic Bags, Experimenter 
Claims to Have Found a Way to Utilize “Free Electricity” 


By P. J. Risdon 


TLL the vast reservoirs of dormant 
‘energy, represented by the differ- 
fence in potential between the at 

mosphere and the earth, be harnessed at 

Jnst and utilized to light and heat our 

homes and to tum the wheels of our fac- 

torieat 
‘The limitless supply of potential energy 
all about us has long been recognized, 

Many electrical engineers have sought in 

vain for satisfactory means of harnessing 

it, Recently, however, M. H. Plauson of 
the Traun Research Laboratory in Ham- 
burg, Germany, has devised a scheme for 

utilizing this. ‘free electrical energy —a 

method that may be described as power 

transmission by waves through the ether, 
fon much the same principle as wireless 
telegraphy and telephony. 


‘Spikes Cover Balloon Surface 


Plauson makes use of a number of bal- 
Joons with metallic surfaces covered with 
spikes, ‘These balloons are seat up to a 
height of several thousand feet. The 
charge ia conducted to earth by a metallic 
‘cable attached to each balloon, all the 
cables being connected with w circular con- 
ductor leading to the power stations. 

‘By means of special tranaformers (details 
of which are not yot available), atmospheric 
charges are converted into electromagnetic 
vibrations of the ether, ‘These vibrations 
are 80 powerful that they operate motors 
attuned to respond to them, in the same 
vray—but ofcourse ona far tore powerful 
seale—that one tuning fork when struck 
vill eause another exactly similar tuning 
fork to vibrate. 

‘The lightning flash, always suggesting 
tremendous power, has long tompted ex- 
erimenters to extract power from atmox- 
pherie electricity. In the year 1753, Ben- 
jamin Franklin experimented with a kite 
‘with @ wet string and succeeded in con- 
ducting electricity to the ground and charg- 
ing condensers with it, Afterward, by the 
‘use of a metallic string, electricity” was 
drawn from the atmosphere, producing 
‘sparks nine feet long. 

‘The difference in potential is due to 
‘charges of stati electricity, which are be- 
Hieved to be positive in relation to the 


{© Fowles Scene Monly Puieng Co te 
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PR os 


means faced balloons M. HL 
of motallic-surl Soyreed ith tpilen, Here Me He 


"proposes to collect rom the a "conduc 
hares to earth, for “ous "ekbier ‘connect 
ine the jhe Circular con shows = in crote _ 
‘earth. It is something like the positive appreciate what an enormous potential 


‘and negative charges on the plates of a 
nut alchough charg may be conducted 
if ‘charge may 
to earth, or reach the earth from a cloud 
with a flash that we eall lightning, it is not 
the same thing as a current of electricity 
and cannot be used to drive electric motors 
directly as a current ean. ‘The explana- 
tion is simply that the current from a dy- 
namo is generated and used at a certain 
predetermined rate, while in a static at- 
‘mospheric charge there is a large amount 
of electricity, at a very high potential dif- 
ference, that endeavors to reach the earth 
all at once, When we consider that a eur- 
rent of 10,000 volts is necessary to spark 
across a one-eighth-inch gap, it is easy to 


‘Atmospheric charges conveyed to the 
TheTeiE are transformed into electromagnetic vibrations 
‘turn, operate motors 


difference there must be for a charge to 
Produce the length of spark through air 
That we aces flash of Hghtaing. 

Early experiments with atmospheric 
electricity, whether with kites like Frank- 
lin’s or by means of metallic rods project- 
ing high into the air (such as that used by 
Richmann in 1758, which killed the experi- 
menter by a great discharge), were made 
more especially when thunderstorms were 
imminent. Plauson, however, does not 
propose to wait for these conditions, which 
arise from accumulations of electricity on 
minute particles of moisture in the air, 
‘that collect locally and thus set up such a 
powerful influence that the charge brealcs 
through the resistance of the lower strata 
of air and flashes to earth, 


Would Preoent Thunderstorms 


Plauson’s idea is to take advantage of 
the overage dilference of potential, by which 
‘means he believes that thunderstorms will 
Actually be prevented in given localti 
‘where his apparatus is at work on 1 bi 
hough seale, by. maintaining a condition 
of Toeal equilibrium and thus preventing 
the accumulations that are necessary be- 
fore lightning ean occur. Whether he is 
right or not in his forecast can, of course, 
only be proved by experiment, 

Up to the present his method has not 
been tested on a large scale, but be claims 
‘that, with two balloons at a height of 1000 
feet, be obtained power equal to 81 4 kilo- 
watt hours a day. 


Gas Pistol Stops Fire or Thief 


YOUcan stop either fre ora burglar the case may be. No gus is released 
with a recently invented gas pistol toward the rear, so that a person may 
consisting of a small cylinder filled with fire the pistol without wearing a gas 
compressed gas, and slipped onto a mask. 
pistol grip handle, The pistol is dis- ‘The gas is suid to have much the same 
charged by simply pulling a trigger. effect on a burglar as tear gas; for while 
‘This releases a pin, which punctures the it will incapacitate him for a short time, 
container. it will do him no permanent injury. 
‘The gas, released, fies out ina dense On a fire, the gas acts like the car- 
cloud under its own pressure, enveloping bonic acid gas of the usual extinguisher, 
the fire or suffocating the intruder, as smothering the flames. 


Arm for Street Car Forms 
a “Safety Zone’ 


JROJECTING arms which are extended 

{from the rear of a.stroet-ear at stopping- 
points will afford passengers descending 
from the cars real protection, if the inven- 
tion of Cal, Charlee Gore of Loe Angele, 
Calif, is adopted. Many accidents have 
already been prevented by the present 
‘nafoty zones," although these depend 


Doll-Sized Alarm Clock 
Rings Tiny Gong 


= 10 ‘alarm clocks, measuring 134 inches 
‘square, are the latest novelties to 
appear on the market 

‘One handle winds both the time and 
alarm springs, while the entire ease forms 
the gong for the alarm. The elock is con- 
structed on practically the same principle 
‘as the familiar alarm watches, 


a telescoping 
bar that is automatically extended as the 


motorman cuts off the power preliminary 


‘tended and retracted by compressed air. 

In addition to forming a safety zone 
wherever it may be necessary—whether 
this be at the usual street crossings or not 
—the bar prevents women and children 
from walking around the rear of the ear the POR the use of institutions that desire 
wrong way. This, too, has been the cause Eto economize by combining an ambu- 
‘of many accidents. The bar also enables Jance and a pallbearers’ coach in a single 
the car to be loaded more quickly, as it vehicle, a limousine has been constructed 
eliminates jamming in the doorway by that may be converted at will from one to 
forcing the crowd to form in line. another of these uses. 
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Sticking Machine Seals 
Envelopes Securely 


[S422 type of envelope sealer, the en- 
velopes to be sealed are stacked with 
their laps down and toward the front of the 
machine, ‘Then a thin brass plate moves 
up as a hand wheel is turned and, sliding 
in between the envelope and its flap, moves 
the envelope ahead. After it hax moved a 
certain distance, another sheet of brass 
Dresses it against a moist felt under the top 


brass, thus insuring a uniform moistening 
of the gum. 

‘The upper brass now moves still farther 
forward and at the same time a pair of 
rubber rolls open to receive the envelope. 
‘As it enters them, they come togethe 
tightly and apply the pressure necessary to 
inure the flap sticking firmly, 

A guard in front of the rolls keeps the 
envelopes right side up and guides them to 
the rack in which they are stacked, 

"The moving parts of the machine consist: 
of two gear wheels, the two rolls and three 
sets of cams with their attachments, 


Rustless Iron Holds Polish 


RON that will not rust has recently been 
produced in Sheffield, England. The 
new product is eaid to be superior to the 
so-called stainless or rustless steel, since it 
is rustless in the ordinary state, and does 
not require heat treatment, 

It can be worked in the cold, soft state 
by all mechanical processes, and after be- 
ing polished becomes rustless. It seems to 
remain so indefinitely. In tests after pro- 
tracted exposure to the fume laden tir cf 
industrial centers, the polish on the motal 
was as bright asthe day it left the rll. 


Limousine Is Converted into an Arabalance 


In appearance the ear resembles a stand- 
ard limousine. By folding up the seats on 
the side, and dropping the forward seats 
into a recess at the front of the compart 


ment, the machine will admit a regular 
ambulance cot through the double doors. 
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Queer Science Stops Pain by Pressure 


Pinching Fingers Deadens Toothache, while Rubber Band on a 
Toe Will Ease Smashed Thumb, Says “Zone Therapy” Expert 


By Ralph R. Perry 


AVE you ever, after accidentally 
‘pounding your thumb, seized it and 
held it tight to stop the pain? 

Do you know that when you did this, 
you were unconsciously applying one of the 
ecreta of an extraordinary medical dis- 
covery of the day, called “zone therapy"? 
‘This queer new’ method of preventing 
suffering in one part of the body by mere 
pressure on another part is said to have 
such astonishing results, and to be so easily 
applied by any layman to his own body, 
that the whole subject may seem, at first 
lance, a scientific absurdity. 


Zone Theory Is Demonstrated 


And yet, actual demonstration of the 
zone therapy theory—proof that a tooth- 
ache, for ean be stopped by 
iaqueezing one of your fingers or 

ing toe—In credited to a physi 
ford, Conn.—Dr, William H. FitzGerald— 
by other prominent medical men. 

If you experiment with Doctor Fits- 
Gerald's remarkable zone therapy system, 
‘you may find, among other things, that you 

‘Cure a headache by pushing on the roof 
of your mouth, 

Relieve an aching first or second, molar 
by preming firmly the knuckles of your 
second finger, and the wisdom tooth by 
pressing firmly the corresponding sections 
of the third and fourth fingers. 

Stop the pain of a sprained right knee by 
preasing your right elbow. 

Relieve the hurt in your lett 
thumb that you hit with a hammer 
by binding a tight elastic band 
around your left large toe. 

In fact, according to the expo- 
nents of ‘zone therapy, a pain in 
practically any member of your 


ning atthe front of the jaw, an 
nay ‘oe af the eet thine 


fSeth on either side is controlled by 
re on the thumb on the cor 


body may be partially or entirely put out of 
business by simple pressure on another 
member in the same bodily “zone.” 

To the layman who succeeds with it, this 
mysterious method may bring greatly 
needed relief when troublesome aches and 


pains threaten to spoil a summer vacation; 
when a camping accident to knee or ankle 
‘occurs deep in the woods, miles from medi- 
cal aid. But it may be just as comforting 
when applied in the endless emergencies of 
city life 

Doctor FitsGerald has discovered that 
the instinctive habit of pressing firmly on 
any part of the body that hurts is entirely 
scientific, and that by observing a few 


simple rules which he outlines you can often 
eliminate pajn entirely. ‘The layman may 
apply zone therapy to himself without 
danger. Usually, it is beneficial; in any 
cease, it is harmless, 


How Zones Divide the Body 


“Zone therapy” is the name applied to, 
the method, because Doctor FitzGerald has 
found that for purposes of relieving pain the 
body may be divided into 10 vertical zones, 
five on each side of a center line. ‘The ex- 
‘tremities of the zone division lines are the 
fogers and toes. For example, the first 
‘zone on either side of the body begins at the 
big toe and runs up the entire body, includ. 
ing the chest, back, and head, extending 
down the arm and ending at the thumb. 
‘The second, third, fourth, and fifth zones 
originate similarly in the first, middle, ring, 
‘and little fingers and run to the correspond- 


‘conclusions, based on the zone theory: 
Pressure ‘across any section in anterior 
half of any zone will relieve pain in any 
‘other part of that half of the zone, and pres 
ssure acroas any section in posterior half of 
any zone will effect the same relief in that 
zone, although pressure at some pointa is 
more effective than at others, An impor- 
tant point to bear in mind is that it will do 
no good to squeeze your right toe to reduce 
pain in your left thumb; or to preas ypon 
the first finger to cure an injury that should 
be treated by pressure on the second finger, 
Areas of pain run up and down, and also 
various orifices of 


In each zone, the finger corre 
‘sponds with the too, the wrist with 
the ankle, and the kneo with the 
elbow. ‘Therefore, wherever the 
ppain may be, choose the correspond 
{ng member in the upper or lower 
part of the body and press firmly at 
‘some point where the main trunk 
nerves are close to the surfuce— 
that is, at the joints, where there is 
Uitte ea and muscle over the 


Rubber Bands May Be Used 


‘The best way to apply zone 
therapy to yourself, Doctor Fits- 
Gerald advises, is to use rubber 
bands passed entirely around the 
[Proper finger or toe, #0 as to include 
every part of the zone, and thus 
necessarily reach the tight spot. 
Doctor FitsGerald himself uses a 
“therapy zone” or spiral spring, for 
that purpose, but he declares a rub- 
ber band, or even a tight bandage, 
is often as effective. He outlines the 
method as follows: 

‘Slip on rubber band that is uncom- 
fortably tight, and leave it in place for from 
five to 15 minutes. Since this will stop the 
circulation, always remove it before the 
‘end of the finger starts to become blue, and 
then, if the pain continues, place it on 
again, repeating the operation several times, 
a day for several minutes if necessary. 

The continued pressure has been found 
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to keep the pain from returning, and 
in many cases of headache or tooth- 
ache, to cure the affiction. If the pain 
returns, apply the tight band again, and 
i it should persist, call a doctor. Re- 
current pain that eannot be assuaged by 
zone therapy, itis pointed out, indicates 
4 genuine pathological condition, and 
requires the immediate attention of 
physician, 

Since zone therapy in the hands of the 
layman is primarily & method of first aid, 
Doctor FitsGerald suggests the follow. 
ing methods of treatment for accidents 
that may occur when you are on your 
vacation, or out of reach of competent 
medical aid: 

‘To “push a headache out through the 
top of your head,” press your thumb, or, 
better, some smooth, broad surface lke 
‘8 motal knife handle, firmly against the 
roof of your mouth, as nearly as possible 
lunder the spot where you feel the pain, 
Hold it in place for from three to five 
minutes, If the pain is very severe, 
supplement this treatment by pressure 
fon the joints of the fingers oF wrists, 


‘especially on the top or back of the hand. 
For a racking headache “just back of the 
‘eye,"” compress the first joints of both fore- 
fingers or both forefingers and both middie 
fingers. ‘This usually gives relief, unless the 
‘headache is due to prolonged eye strain or 
toxic absorption from the bowels. 

Ifa tooth begins to ache, press the cheek 

immediately over that particular tooth, 
for squeeze the gums be- 
‘tween the thumb and first 
finger for from one to four 
minutes. In addition, place 
rubber band on the proper 
finger, remembering. that, 
starting at the center of the 
‘mouth and counting toward 
‘the rear, the first three teeth 
‘on either side are controlled 
by the thumb, the next two 
by the forefinger, the next 
‘two molar teeth by the 
middle finger, and the wis- 
dom tooth by both the 
fourth and little finger of the 
‘hand on the corresponding 
side. Pressure should be 
applied on the first orsecond 
joint. Since the zones some- 
‘times overlap somewhat, it 
may be best to press upon 
‘two fingers. 

‘The best sid in treating 
‘other aches and pains in- 
teldent to a vacation is a 
blunt pointed aluminum 


Pain Zones of the Body 
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cent of ll cases, and can make the 
nerves quite insensible to pain in about 
{65 per cent, Among laymen, about half 
can relieve their own pain, and about 60 
per cent ean reduce it. 

No theoretical explanation of the’ 
results obtained by zone therapy has 
been attempted. ‘The discovery’ indi- 
cates, however, that the relation among 
the various nerves of sensation is more 
intimate than physicians have believed. 
Certain it is that the control centers in 
the medulla oblongata, at the base of 
the brain, can be easily stimulated or 
deadened by proper manipulation atthe 

Zone therapy, as sometimes inter 
preted, may depend upon what physi- 
cians term “nerve block.” As you press 
upon the nerve over the seat of injury, 
‘or upon another nerve that joins the in- 
jured one at the brain, you prevent it 
from transmitting full knowledge of the 
injury, Tt is as if the nerves formed a 
telegraph system, and you were able to 
ccut the wire—producing anesthesia—or 
to scrape off the insulation, thus reduc- 
ing the current that is transmitted and 


Seoa tera petaxh mace seems, 
feisd tie tie beac 
sae can peace aee, 

‘You will soon find a spot at which the 
pain is lessened, and that is 
‘the place to adjust your 
rubber band, or to squeeze 
Sater nee 

pet 
faa sun's eee ad 
ee etek oe 
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‘Sa, in which minor surgical 
operations ean be performed 
Without the least pain to the 
patient. With mast persons, 
however, zone therapy pro- 
duces anaigesia—a reduced 
sensibility to pain. 

Doctor FiteGerald's ex- 
perience is that specialists 
in zone therapy can deaden 
sensation in about 80 per 


Producing more or less pain insenaibility. 

‘Whatever the explanation, Doctor Fite- 
Gerald, working entirely by sone therapy, 
claims 'to have cured malignant cases of 


ter. 

“The effect of zone therapy certainly ia 
not due to mental suggestion,” says the dis- 
coverer, “for if you press the wrong finger, 
no relief follows, and the method is often 
‘effective where’ mental suggestion fails, 
Hay fever, for example, ean frequently be 
‘cured by pressure in the mouth at various 
points in line with the nose. A sneese ean 
usually be stopped by pressing the eenter 
‘of the upper lip against the teeth with the 
first finger. Vomiting and ear sickness— 
‘occasionally, even seasickneas—will yield to 
steady pressure or atroking with a metal 
‘comb on both surfaces of the hands, in the 
first and second zones. Lumbago and pains 
affecting all zones can be helped by pressing. 
‘on the tips of the fingers, or by grasping a 
comb so that the prongs press against the 
‘middle joints of all the fingers, and the 
‘thumb on the comb end, Cross stroking to 
‘the median line on extremities or head or 
body is usually very effective in most 
pathological conditions, as is also. con- 
‘cussion on any part of zone (concussion is 
not to be limited to the spine). 

“The principles of zone therapy are easy 
to learn. It can do no harm. In sudden 
‘emergencies, or when far from a doctor, ita 
use may enable you to save yourself or your 
best friend from hours of exerueiating—and 
unnecessary —agony.” 
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CORN maybe 
‘used as a stand- 
ard fuel in firing the 
brick kilns of a clay 
products company 
at Adel, Iowa, At 
present prices of 
corn and coal, more 
heat ean be obtained 
by burning the com 
itself than by selling 
it and burning the 
coal it would buy. 
‘The practice of 
burning corn was 
first undertaken to 
help the farmer's 
business by_givi 
him a market for 
‘erop in a bad yes 
‘but corn has proved 
to be such an ef 
tive brick making 
fuel that unless corn 
rises above20.eentsa, a 
bushel, or coal falls 

below $10 a ton, the burning of corn is 
likely to become a common practice in 
the Middle Weat. 


Corn Fuel Is Cheaper than Coal for Firing Brick Kilns 


‘the coal pile, the corn pile. Fir 
vey has saved taney for an 


Some persons have 
protested the use of 
food as 2 fuel, but 
others find it hard 
to understand why 
burning corn in a 
furnace is worse 
than fermenting it 
and then burning 
the alcohol in aw 
tractor, especially 
when ‘corn worth 
$100 as food ean 
give heat equal to 
$150 worth of coal. 

‘The relative heat- 
1g values of corn 
and coal, as esti- 
mated by the United 
States Department 
of Agriculture, are 
a follows: 

Corn at 10 cents a 
bushel equals coal at 
$54 ton; at 16 cents 
@ bushel it equals 
coal at $8 a ton, and at 22 cents a bushel 
it equals coal at $15. ton. Such figures 
justify the use of corn as a fuel, 


Roughly speaking, two tons of corn will 
skive as much heat as one ton of coal, and 
‘has about the same caloric value as wood. 


Huge Mirror Perfected for 
Astronomical Use 


Polishing the 40-inch surface of the 
‘dink’ weighing 


MERICAN astronomical observatories 

‘will no longer be compelled to buy 
their best telescopes abroad, for Donald F. 
Sharp, of Buffalo, N. Y., has succeeded in 
casting and polishing 40-inch reflector 
mirror that weighs half a ton. 

Cooling the huge piece of glass with per- 
fect equality throughout is the great diffi 
culty in making sueh a mirror. If one part 
cools a single degree faster than another, a 
‘strain will be set up in the glass that will 
distort the image reflected from it. It was 
not until a special electric furnace was 
designed to keep the temperature within 
the limits of one fifth of a degree Centi- 
grade that the casting was successful. 

Reflecting telescopes contain no lenses, 
bbut obtain their magnification by gigant 
mirrors made of heavy disks of glass with a 
thin coating of metailie silver. ‘The silver 
is applied to the front surface instead of to 
the back of the glass, as in ordinary mir- 
rors. The face is carefully 
form of a paraboloid. —T! 
light rays in a point, fro 
plane mirror reflects the image to the eye- 
Piece. The disk will be used in a huge 
telescope now being erected at the Uni- 
versity of Arizona. 


Rudder Angle Indicator Simplifies Docking 


DOCKING & hiner without « tug in dificult even 
for the most skilful pilot unless he has accurate 
knowledge of the position of the ship's rudder. 

With an electric rudder indicator developed by 
the originators of the gyroscope compass, the position 
of the helm can be determined to a degree. At the 
stern of the ship the moving arm of a transmitter is 
fastened to the rudder stock. As the rudder turns, a 
segment at the bottom of the moving arm makes 
contacts with a controller inside the bor, so that an 
electric current is sent over a multi-wire cable to 
fan indicator located near the steering wheel. 

‘The indicator consists of a step-by-step motor that 
is self synchronizing, and that produces a powerful 
torque or twisting motion, varying with the intensity 
of the current. ‘The hand of the indieator is bolted 
to the shaft of the motor. The contacta in the con- 
troller at the stern correspond to every position of the 
helm between dead ahead 


sand 36 degrees right or Position of the 
left. ‘These are. repro- helen ie ronie 
duced correctly on the os 


pilot house dial. 


Apron Trap for Balls Saves Bowlers’ Temper 


ANAPRON trap for the bowling alley, has recently een invented by Walter 
‘to prevent the balls rolling back  Choinski, of Milwaukee, Wis. 
from the rack end of the return trough Balls returned to the bowler frequently 
do not have sufi- 
s cient. velocity to 
ascend the in- 
line that delivers 
them to the stor 
agerack, Some 
times they roll 
back down the 
alley. ‘This the 
new invention 
obviates by a 
canvas apron 
ispended aver 
the trough so 
that the ball ean 
roll under it, but 
ill be stopped 
if it starta to roll 
back. 
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Fantastic Summer House Formed from Mud Pile 


ALLS of soft, rounding them. Wherever a cavity ap- 
sticky mud | | pears in the cowpleted suniner howe; 

served as building 
forms in the recent 
construction of = 
enique summer 
House, of” ivegular 
and fantastic shape, 
whies not even toe 
Buller, a resident of 
Cincinbati enn dupl- 
ng 

‘The completed 
house, which appears 

Tit had come out 
of some book of fairy 
tales is formed of 
concrete; yet during 
onstruction a huge 

apparently 
hapelea mud” ple 
root on thea 

"T he. foundation 
was lid thee feet 
Below the ground by 
building & "double 
mud wall very much 
oa child would build 
iby throwing great double handful i 


Reavis the pits ot siemp etaol 
|| in that part of the mold which prevent- 
athe cement from forming x eoath 
walsh the cabin owt Yon Gem 
the gromod ie 2 maroon teas 

| ines eesti mipte held Ta tape 
1y°S Seomerte mame fra 
rhe rou wile reanfrcd with tal 
Swan bt tr the se fakion 
of sud were ut ini ometos: 
ten “ere aps tee ergaioy eave 
ike ine wha ree 

deed by Ge mad 
ilo none of tia 
wan added ater the 
house was completed. 
‘te the balding 
wan fuinbe, the 
Sezer swalad "ovo 
ents forthe com 
Sete tot, sd then 
commenced to dig 
tay hs mad ‘mad 
He tor ‘sway the 
hardened crust of 
mute ihe a 


o place haphazardly 


time to time the space between the double walls so formed was terior, then dug out 
with semi-liquid concrete the interior. “Finally, 
‘The ‘mud forms, of course, werw supported and held jn place by by means of © hove, 
framework. In this matiner the concrete walls acquired thelr (rregu the entire structure 
lar surfaces, molded by the lumps and depremions in the mud sur ‘was washed elean, 


Air Blast Mixes Concrete Evenly in New Automatic Machine 


'HE problem of mixing the ingredients and aggregate are simply dumped into tray the aggregate is mixed, then delivered. 

of concrete in the correct proportions their respective troughs and hoppers and into elevating buckets on an endless chain. 
and at the same time 80 thoroughly as to the machine does the rest, It continues to These buckets drop the material to a re- 
fnnure a perfect coating of coment around work automatically, mixing in the correct volving sereen, which sorta the particles 40 
every particle of sand and every piece of proportions, as long as itis kept constantly that they fall, separated, down a vertical 
stone has been met successfully by are charged. shaft into. rotating, sloping drum, Acroas 
cently perfected portable mixer in which At one end of the carriage is a double the top of the shaft is a horigontal, perfo- 
cement is blown by a fan ina cloud that hopper, into one part of which is delivered rated pipe from which water is sprayed on 
covers the aggregate sand, and into the other part gravel and the falling particles. 

‘The output of the new portable machine stone. At the bottom of the hopper are On top of the machine isa palr of troughs 
fs from eight to ten euble yards of con- sliding doors, so designed as to insure the in which Archimedean screws work, Ce- 


ereto an hour: Hand gaging right prop Taandtostone. ‘Throwgh ment is delivered into one of these troughs 
or measuring of ingredients these doors the aggregate drops to a rock- (or lime into the other, as the case may be) 
fs unnecessary ‘The cement ing tray, actuated by an eccentric. On the and fa worked by the screws to the other 


fend, where it drops in front of a fan by 
‘which itis blown into the upper part of the 
ire rotating drum. The cement enters the 
drum in the form of a dense cloud that 
‘effectually coats all the separated particles 
of the aggregate as they fal 


Material Receives Thorough Coat 


As the drum rotates, the mass of material 
{lifted by angle curbs and drops again and 
‘again through the cement cloud, thus in- 
suring a thorough coating of cement. 
‘Meantime the mass moves gradually along 
the sloping drum and finally emerges at 
the front end of the machine through an 
‘opening covered by a hinged door. 

The speed of the elevating buckets is 
variably proportioned to the speed of the 
serews in the cement troughs, the quan- 
tity of water delivered being regulated so 
that no matter at what speed the machine 
is working, the proportion of the various 
ingredients remains the same. ‘The pro- 
portion can be varied by altering the gear- 
ing. Thus the proportion of cement and 
aggregate may be varied from one to two 
to from one to twenty. ‘The makers claim 
‘that their cement mixer makes a much 
‘stronger concrete than any other method. 
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Adjustable Lawnmower 


Shaves Terraces 


JRASS growing on terraces can be eut 
‘ts easily as that upon the level lawn 
by using a lawnmower with an adjustable 
handle, invented by Robert R. Kitchel, of 
Ridley’ Park, Pa, Pressure on a toe clip 
docks the handle at the angle desired. The 
operator walks on level ground at the foot of 


the terrace, and cuts one longitudinal 
swath above another on the sloping surface. 

‘The adjustable handle is on a turntable 
that latches in the central position and at 
several angles up to a maximum of 30 
dogrees on each side. 


You Can Now Change Tires 
in a Few Seconds 


NE nut, instead of the usual eight or 

ten, locks x new demountable rim, ine 
vented by H, N. Moody, of New Orleans, 
to an auto wheel. The tire may be tight- 
‘ened or released almost instantly by means 
of a locking eam. 

To the surface of the felloe are welded 10 
‘metal cleats placed at an angle of 16 de- 
‘grees, The inside of the demountable rim 
has 10 projecting lugs, each balf an inch in 
diameter and a quarter of an inch high. 
‘When the lugs are wedged into the cleats, 
the rim is locked securely on the wheel. 

« is accomplished by a 


* darge cam, 


‘master cam releases the tire. 


Fleet to Test Guns on Rag-Manned Gliders 
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GUDERS manned by dumm will be 
‘used to teat the antinaireraft guns of 
the Atlantie fleet during coming maneuvers 
off the Virginia capes and Cuba. 

During the bombing tests off the Vir- 
ginia capes last fll, naval oficers objected 
that the tests were not convincing, since 
aviators would be shot down if they sbould 
Attempt to approach a modern. dread- 
naught and launch their bombs as deliber- 
ately and from such low altitudes as they 
id against the anchored German ships. 


Dirigibles Will Tow Gliders 


‘To meet these objections, and at the same 
time give the gunners practice under battle 


towed by dirigibles, it is reported, and re- 
leased above the battleships from heights 
varying between 3000 and-5000 feet. Rag 
dummies in the place of pilots will be 
fastened in the gliders to give the marines, 
using small arms a chance to test their 
marksmanship by picking off “airplane 
crews.” 

‘The gliders will be released in fleets of 
five, it is announced, and are expected to 
maintain an average speed of about 45 


miles an hour as they soar down to the 
water. This is only about half the speed 
of bombing planes in full fight, but is 
more nearly equal to that of the giant 
bombing planes, earrying 2000- and 4000- 
pound bombs, which succeeded in sinking 
the German’ battleships in the former 
teats, 

‘The gliders will be much larger than 
those used in land maneuvers by the army 
and navy. Each could earry two men with 
perfect safety, and accordingly they are 
Somewhat larger than the majority of 
sliders now being built in Germany. if the 
Vests are successful, the results will be 
valuable not only in determining the value 
of anti-aircraft gunfire, but in proving that 
the modern glider ean be safely used to 
descend from the greatest heights. 

Practically every ship in the Atlantic 
fleet, itis said, will take part in the attack 
‘on the gliders. 


Belt Lifts Coal from Car to Truck 


tru 


al 
S'moving belt and, tv carrie 
Tnellne to the 


¥ TRANSFERRING 30 tons of coal 

from the bottom of « gondola car into 
‘the coal dealer’s trucks in an hour, a newly 
designed belt-type car unloader is said to 
‘enable the amall dealer to handle his mate- 
rial as cheaply and efficiently as would be 
possible in Inrger seale operation with raised 
treatle and gravity bins, 

Supporting the conveyor in an in- 
clined position is an ingenious framework 
mounted on the wheols on which the 
‘machine is transported. 

‘The machine is wheeled into place be- 
neath the car by one man, who starts a 15- 
horsepower gasoline motor. As the coal 
‘drops from the hopper of the car, it falls on 


1 moving belt of jointed steel plates that 
carries {t up an incline and dumps it into 
the truck. No hand shoveling is required. 

‘The conveyor extension that goes under 
the gondola car is flat enough to fit between 
the hopper and the raila. Speed of opera 
tion will be slightly increased if a tie is re- 
‘moved and a shallow pit dug beneath the 
rails, In which the unloader is permanently 
set. ’ This eliminates the necessity of re- 
setting the unloader for each ear. 

‘The unloader will also handle material 
from storage piles. 
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Poison Gas Is Used to 
Eliminate Rats 


NOW, that, the world is at peace, the 
‘United States Chemical Warfare Ser- 
vvice has declared war against the pests that 
‘eat up the farmer's profita. Phosgene and 
‘mustard gas are proving as effective against 
rats as against an advancing enemy. 

Rats and mice have been removed with 
remarkable success by flooding their 
underground tunnels and nests with phos 


Spraying a rat tunnel with « 
ene gas, ‘The infested ground Is covered 
by gas experts protected by masks, and 
carrying the gas in portable compressed 
cylinders. Whenever they locate the en- 
trance to a rat tunnel, they insert the 
delivery tubes in the entranee and send in a 
blast of gas that reaches the rats even in 
the remotest crevices. 


r 


Tenath of ail the wires? —W. 8. U. 
For receiving purpotes, a one-wite aerial is 
ceiving Darvon. 


just ae good aa multiwire acral. Une 
Wire about 100 feet long and about $0 eet 
Bight ot tourswire, 100-foot 


cH, the eng refers to engi ofeach wire. 


“Climate” and ‘‘Weather”’ 


Wat lth, derongy,i msnig 
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How to Adjust Your Set 
Please give me full directions for tun 
ine eae ede a E: 


Full directions for tuning a vacuum tube 
coutt are too lengthy tobe gives is this cok 


What Do You Want to Know? 


‘Sbtala'this book from’ our Book Department. 


Alloy Melts at 212 Degrees 


T want to make an alloy that will melt 
at the temperature of ‘water (21 
‘What metals ‘use and in 
‘proportions shall 1 use them? 


Indoor Aerial Is Safe 
bent or an indoor aera". EB 


Licking protection fe wnsccemary for any 
typeol indoor serial 


How to Keep Flowers Fresh 


How can cut flowers be made to retain 
their irshnwee for's longer time thant 
‘ordinarily the ease? JS: W- 
Dime small quantities of ammonium cho. 
‘Stiploe inthe water in-which the. seem are 
‘of one of more of the 
2 rm growth, thus Keeping toc 
vbr tof 3 longer tse. 


2 Write the Information Editor 
About Your Problems in Radio 


Receiving at 200 Miles 

Iam shat 298 lee tog YW 
i a a 
ans 

sate 

ites emp po oles 

adees sean er etal 

ntact te iby 


eceiving the concerts i you use a vacuum 
{ibe at with foro wages of amplification 


The Velocity of Light 


by this 


What isthe roneraly accepted Sgure 
fon the velocity’ ight? “Pk 

"The velocity’ of light hag, been published by 
the "American Ephemerie” at dterent times 


$16.36 nd 1 0 eg acon in 
fer very elaborate 
itn i 80,324 miles's second has 


Seer eaone 


EXER comes seis aur, Be 
Infetnatan Department “wil recelve 8 
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Bricks, Like Eggs, Now 
Travel in Cartons 


HIPPING bricks in individual card- 
board cartons, as if they were fragile as 
‘eggs, has been found profitable by 2 Los 
‘Angeles concern. Formerly, finely pressed 
and enameled bricks were ‘often chipped 
‘and broken in 

transportation. 

The new protec 
tion eliminates 
breakage entirely. 


Ten Type from One Record 


OVE tictaphone trains 10 tyriats at once 
in a modern business school. One 
machine is connected with a hollow tube 
running down the center of a table. ‘The 
students plug their ear-tubes into small 
holes inthe tube, and all 10 may take 

tation simultaneously from one record. 


© American News Service 
Tire Tube for a Swing! 


[73,2 long stretch, but the rubber stil 
holds. ‘The test stunt shown above is 
‘one method recently adopted by a rubber 
company in testing the flexibility of the 
inner tube of u bicycle tire. The tube, 
lifting wheel and rider from the ground, 
supports a total weight of 222 pounds. 


Archer-Golfer ‘‘Drives’’ Arrow 
A VARIATION of golf was demonstrated re- 
cently at Pasadena, Calif., where Samuel G. 
MeMoen has startled orthodox golf players by 
‘appearing on the links with bow and arrow. 
‘MeMeen challenges all comers. As his 
opponent drives his ball, the archer-golfer 
shoots his arrow. Each shot counts as a 
stroke. If the arrow lands on the green 


within six inches of the cup, it is con 
sidered in. 


“A Ship without a Bottom’” 


N IDEA of what happens to the bot 

‘tom of a ship when it is washed in a 

ale for a mile over reefs and through 
surf is pictured above. 

‘When the disabled tank steamer F. D. 
Asche was towed into New York harbor 
recently after a battle with a West Indian 
hhurricane, in which she was wrecked on the 
Bahama reefs, shipping men characterized 
her as “the ship without a bottom.” Nearly 
every section of her steel bottom resembled 
the crumpled sole of an old shoe. Just 
‘enough of the under-water structure was 
left to keep the vessel afloat by means of 
compressed air. 
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Money Used as Wallpaper 


WITH Austrian crown notes worth 
only three hundredths of a cent, 
money was the cheapest material this Ger~ 
‘man could buy to paper his room. Euro- 
pean paper currency is so cheap that bills 
fare even twisted into paper bags and some- 
times used for pipelighters. 


IN THE heart of a genuine pearl lies mysterio 
unseen quality that gives the gem its warm 
How can t 


beauty and its value. What is it? 


Violet Rays Detect the Invisible 


Under the lnvis 
light, eyes 
teeth glow weirdly 


quality he detected s0 as to distinguish positively 


between the real pearl and the imitation? 


‘One way has been discovered—by the 


strange, invisible rays of ultra-violet light, 
"The unseen is detected by the invisible. 


A pearl to be teated is held in the palm y 


of the hand beneath the rays of = 
strong, bluish light. If it is a true 
gem, it seems to glow and burn as 
though it were painted with phos 
phorus; while if it is artificial, 
‘the pearl appears to be dull black. 

‘To produce the peculiar effect, 
light, rich in ultra-violet rays 
of long wave length, is required. 
Recently a small, compact mer- 
cury-vapor light has been per- 
fected. ‘The lens of this lamp is 
made ‘of quartz, 
absorb ultra-violet rays 
nary glass were used, all pearls 
would look alike under the light. 

A patented color filter made of 
‘8 nickel-oxide glass Is, mounted 
over the quarts lens. ‘This glass 
‘absorbs almost all the visible light, while it 
permits the longer ultra-violet rays to pass, 
If you look into the light when this filter 
is in place, your eyes seem to be bathed 
with an invisible, balmy fluid, ‘This sensa~ 
tion is the result of fluorescence of your 
eyeballs, Under the invisible light, your 


HEN huge mirrors, five feet in diam- 
eter and perfectly formed, were 
needed recently 1s ewential parts of army 
searchlights used in night signalling, 
‘elentiate found a way to manufacture the 
mirrors in quantities without the emplay- 


iment of large numbers of skilled spticians 
beaw 


One glass mu 
tifully polished and 
mold on which to p 
duplicate metal mirrors of high quality 
Firat the chunk of glass over 60 ine 
ameter and weighing 200 pounds is 
ground to dimensions. It in then polished 
Until every particle of foreign mat 
moved from the surface. A thin coating 
(of mercury is applied to the glans in much 
tthe same way that simple mirrors are made. 
‘The mercury covered glass is then placed 
In a frame and lowered into a silver-plating 
solution where the current is carefully c 


After passing 
solution, the, eins 
‘2 copper bath 


~ Genuine pearls, tested under ultre-viclet 
this cabinet, glow like 


‘Fema appear 
‘eyes shine like a cat's, and your teeth and 
finger nails glow: yet a poreelain filing in 
your mouth will look black as coal 

It is this property—of causing fluor- 
‘acence in some objects, but not in others — 
that gives ultra-violet rays their value in 
testing pearls. 


trolled. It is allowed to remain in this solu- 
tion until the molecules of silver have piled 
‘one upon the other to.a depth of several ten 
‘thousandths of an inch. It is then removed 
and thoroughly cleaned before immersion 
in another bath, this time of copper. The 


"Arihcial 
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‘The testing cabinet is box 
about three feet long, 16 inches 
high, and 16 inches broad. "One 
end is open, except for a tight- 
fitting black curtain. ‘The other 
end is pieroed for the insertion of 
the lamp, lens, and color filter, 
In the top of the box is a small 
slot, ited with a mask, 

To test a suspected pearl, the 
jeweler thrusts his hand, holding 
the gem, through the curtain, and Jooks 
down into the miniature darkroom. If the 
pear is genuine, it will Quoresce with a sft, 
bluish glow 

Tt is said that many manufactured 
‘gems, masquerading as the real thing, can 
be detected by this method 


Huge Searchlight Mirrors from Molecules of Copper and Silver 


copper is deposited on the silver until the 
entire metal plating is .00 inches in thick= 
After the plating solutions ha 


pleted their work the mirror is lifted to a 
table, 


A. plastic ‘material ix carefully 
‘opper plating and Tater & 
ed plantle 


ing handling 
The last p strip the final metal 
mirror from the glass form or mold and 
silver surface with lacquer to 
im atmospheric conditions. 
‘special room freed from all 
Jes of floating dust 
The metal mirror has @ surface and re 
flecting quality equal to the best glass mir 
rors made. It has an additional advantage: 
in its ability to withstand hard usage with- 
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The Fastest Things of Their Kind in a America! 


‘WO hundred miles an hour—more than 

three miles a minute—nearly 300 feet 
second! Measure that 00 feet with your 
eyes, then wateh the little hand tiek off one 
second, und you will have some idea of the 
fastest’ man-made thing in America. It is 
the triplane known as the Cactus Killen, 
with which Clarence Coombs took second 
prize at the Omaha air meet and in which 
he intends to try for the official world’ 
‘speed record this summer. 

To visualize the fastest man-made thing 
that travels on and not above the earth, 
imagine yourself whizzing over the hard 
‘sand at Daytona Beach, Florida, at the rate 
of three miles a minute. That's the unof- 
ficial record set a few weeks ago by Sig 
Haugdabl in his Wisconsin Special racing 
car. He covered a mile in 19.97 seconds, 
or at the rate of 180.27 miles an hour. The 
official world's record is 159 miles an hour. 

‘The significant thing about these seem- 
ingly impossible feats is the fact that in 
each case careful streamlining and light- 


‘weight, high-powered engines appear to have been responsible for them, 
Consider the Killen, a triplane eight feet high and 231 inches long, 
with 20 foot wing spread. ‘The total area of resistance of its stream- 
Even the radiator consists 

ing earried behind the wings. ‘The wings have prac- 
Aleally no angle of incdence—that i when the plane ia traveling host 


lined fuselage is only 6} square foet! 
of streamlined 


Where they would be at 
the end of an hour 


tes in} MOTOR DOT TRAN "FO 


Sccosr} "ease TTS! 
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Florida. ‘he 
Tome knifelive tail 


ARSLANE EIoRRDOWN 
201 DUK ea 


IRICLE 
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ontally, they ride almost flat, ‘They are 
‘supported on streamlined slab struts, The 
motor, turning at 2250 revolutions a min- 
lute, weighs only 700 pounds for 425 horse- 
Power, or 1.61 pound to the horsepower. 
‘Similar streamlining principles are car- 
ried out in Haugdahl’s auto, The body of 
his car at the widest point in only 20 inches 
wide. ‘The wind displacement is said to be 
leas than one third that of any other ma- 
chine driven in world's record speed trials, 
‘This knifelike speedster is driven by a 
six-cylinder motor that develops 260 horse- 
power, yet weighs only 600 pounds 


With 
Nalin 


Phactiecraet 


Sntye}saguaretoct 


ik 


Medal-Making Machine Reproduces Finest Work of Artists 


MACHINE that automatically: repro- 
duces an artist's bas-relief design to 
any scale without alteration of the slight 
detail is responsible for the artistic per 
fection of the Intest coina and medals 
Guided by woft wax forms, drills now eat 
their way into solid block 1, turing 
‘out dies that are exact copies of the seulp- 
tor’s work—a thing that was virtually im- 
possible with hand die-cutting. 
‘Tho artist's model, sculptured in wax of 


oss 


plaster, is fastened to a horizontal shaft on 
‘the cutting puachine and a die blank of the 
softest steel ix placed on a parallel shaft 
Both revolve together at exactly the same 
‘speed. Between the model and the die runs 

eae pantograph arm, csrving shone end 
pointer rest inst the model. At the 
ther ed fsa amall drill with a aharp point 
shaped like a four aided pyramid, resting 
against the die. 


Drill Cuts Replica in Steel 


As the pointer follows the curves and de- 
tails of the model, the weight of the steol 
arm forces the drill point into the steel, 
‘where it cuts out a reduced replica of the 
‘wax plaque. The steel die is then hardened. 
and tempered, and placed beneath a 500- 
ton stamping pre a. 

‘The blank medai, punched from a sheet 
cof bronze or silver, is placed between two 
dies and surrounded by an iron collar. ‘The 
‘Knuckle in the punch arm makes the dies 
first strike the medal and thon press upon 
it, From three to twelve blows are neces- 
sary to reproduce all the details of the de- 
sign. As this pressure hardens the surface 
of the metal, the blank must be annealed 
between stampings to soften its surface, 
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Inner Tubes Prevent 
Water Pipe Bursts 


TT S,8 fect not always recognized that, 
when water-pipes burst, the damage 
fs actually done at the time the water 
within them is frozen, We only become 
aware of the burst when a thaw sets in and 
tthe pipe begins to leak. 

Beyond emptying all exposed pipes dur- 
{ng, or in anticipation of, a hard frost, no 
satisfactory expedient has yet been devised 
for preventing these unfortunate accidents 
until this simple scientific device illus- 
‘trated was patented, 

‘When water changes to ice, its expansion 
‘exerts a pressure of fourteen tons to the 
‘square inch, but if an internal air sp 
‘were provided throughout the length of an 
exposed pipe, it is clear that instead of 
‘bursting the pipe, expansion would take 
place internally by compressing the air in 
such a space. ‘The inventor's idea is simply 


ate pee a 
ieravldsd Ryn eater tr tube 


to insert a small watertight rubber air 
tube to provide such an expansion space. 

‘The method has been tested, with the fol- 
lowing results: Four short sections of or- 
dinary three-quarter-inch steel pipe were 
filled with water and sealed by means of 
stout pipe caps serewed on over the ends, 
‘small rubber tubes one eighth inch in 
diameter being inserted in two of them be- 
forehand, All {our were then subjected to 
14 dogrees of frost until the water had 
froxen to a solid core of ice. Upon ex- 
amination it was found that, whereas the 
‘two pipes containing the air tubes were 
intact, the other two had burst for almost 
their full length—a fair proof of the efi 
‘eacy of the inner tubes, 


Brrrisu weavers have produced an artificial 
{fabric naid to be warm as wool, with the ap- 
‘pearance of silk. Fibers discarded in making 
artificial sil are spun into the product. 
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Race Horses Travel in Quiet Motor-Trucks 


JNENGLAND, motor-trucks with special 
boratall bodies are now being used to 
‘transport race horses from one track to 
another. It has been found that travel on 
railroad trains is extremely hard on the 
physical and nervous condition of a 
thoroughbred. 


Conditions met in a journey over a 
highway are less nerve-racking, and even 
after a long all-night "jump" the horses are 
in better condition for a race when they 
fare carried by truck, Each carries two 
horses, which enter the stalls by the rear 
ramps and go out through the side doors, 


Mirror for Invalids Permits Shaving in Bed 


‘The mirror clamps on the patient's knees 


Sixty-Five-Ton Rotor Rolled Ten Miles in Ten Days 


ROLLING 8 65-ton dynamo rotor ton 
‘miles over the road to a power house 
proved to be easier than delivering it on a 
special truck. ‘The grades over which the 
machine had to be hauled were as high aa 
10 per cont. It was found that two 
‘tractors could roll the rotor, while seven 
‘motor-trucks, in addition to two tractors, 


were required to draw a similar machine. 
‘The rotor was rolled by unwinding a 
double line of wire cables that were 
wrapped around the drum. ‘This method 
the tractor's hauling power at 
the circumference of the rotor instead 
of at the axle, thus producing maximum 
traffic efforts. 


‘Seven trucks and two tractors were 
required to haul this rotor over grades 


[AVALIDS can now shave comfortably 
in bed, thanks toa new mirror that 
clamps on the patient's knees and that 
may be easily adjusted, 

“The mirror, an invention of Harry J. 
King, of Oaklandon, Ind., ia. supported 
by two Lethaped members’ working on ® 
hinge at their junction, and padded at the 
lower end so that they may be clamped 
either to the bed or to the knees. The glass 
is attached by a universal joint to a rod 
sliding through the central hinge, and can 
be raised, lowered, or turned to either side, 
and held in the desired position by tighten= 
ing the wingnuts, 


The Banjo No Longer Speaks 
in Muffied Tones 


HE volume of tone from a banjo can be 

doubled, it is claimed, by a new sound- 
ing-board that collects the vibrations of 
the under side of the head and delivers 
them through a horn straight at the 
audience. 

In most banjos only part of the possible 
tone volume is heard, us the instrument 


must be held close against the body of the 
player. In this way the vibrations of the 
lunder side of the head are usually muffled 
land lost. But in the new instrument this 
is prevented by a wooden back and a horn. 


‘As a special service to readers, the 
Editor willbe glad to aupply the 


{Z Shess mentioned in 
‘Monthly. 
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Iceberg Detector May Prevent Disasters at Sea 


WEEN great icebergs, break 
ing away from the winter 
pack off Newfoundland, drift 
southward across the |trans- 
atlantic steamship lanes, the sea 
captain is confronted with one 
of the most deadly perils of the 
sea, As his ship plunges through 
darkness and mist at 20 miles an 
snxiously peers into the 
gloom ahead, watching for the 
frosty gleam that may warn him, 
perhaps too lat 

In the future, 
disaster may be eliminated by the 
‘use of small parabolic mirror, 
recently invented, that detects 
icebergs six miles’ away by col- 


rier to these rays, the new device 
may greatly reduce collisions. 
The parabolic gilded mirror, 
which is the chief part of the 
new instrument invented by 
M. A. Larigaldie, engineer and 
electrician “of Paris, France, 
moves freely around a vertical 


axis, while at its focus is a sensi- 
tive thermo-electrie element. 

While infra-red rays, like the 
ultra-violet rays at the other end 
of the spectrum, are invisible, 
they affect the resistance of the 
thermal element. Radiations 
from melting icebergs are spe- 
cially rich in infra-red rays. 
When the mirror points at a 
berg, the radiations will cause a 
marked change in the 
flowing through the 
The difference is detected by 
telephone receivers on the eap- 
tain’s ears, and thus he may 
change his course in ample time 
to avoid a collision 

Tt may soon be possible to 
utilize this instrument at night 
by sending out a powerful beam 
of ultra-red rays in the path of a 
ship, using a signaling tube de- 
yeloped during the war. The 
eam will be reflected from any 
ship or berg in the veasel’s path, 
and the mirror will eateh the 
warning. 


Gasoline-Electric Auto Simplifies Driving 


propeller shafts, 


DIFFERENTIALS, 


friction clutches, speed gears, and g 


other trouble makers have been eliminated 
{in a gasoline-electrie motor car, recently 
doveloped. ‘The motive plant of the auto- 
mobile consists of a two-cylinder gasoline 
‘engine, the erankahaft of which is parallel 
to the front wheel axle. At each end of the 
shaft is a circular field magnet that also 
‘serves as a flywheel, The armature of each 
field magnet is in the form of a disk so 
‘mounted that it can rotate in a plane.pa 
lel to that of its magnet, ‘The two arma- 
tures transmit their motion to the driving 
gear of the front wheels by means of a 
sprocket chain, 

When the gasoline motor is started, the 
field magnets are set in rotation and the 


magnetic force, acting upon the armature 
disks, causes them to rotate in the same 
direction, but with lesser speed. This 
difference between the speed of the magnets 
fand that of their armatures introduces an 
element of elastic adjustment into the 
working of this type of propulsion. 

If the ear, for example, travels uphill and, 
consequently greater power is required, the 
increasing drag on the armatures will cause 
them to rotate more slowly. But the 
crease in the difference of speed between 
magnets and armatures will automatically 
Produce the generation of a stronger electric 
current. This is utilized for accelerating 
‘the fasoline engine and increasing the 
Ariving power of the armatures. The car 
runs with unusual smoothness. 


Circular Bold ‘magnets 


[teach end of the shaft serve 


Movie Camera Films 
Furnace Fire 


Zphotgegoh of the Mating fu 
AEMNITERE parse tht tk 


MOVING pictures of a furnace fre 
photographed through a metal sereen 
by Mr. Sanford Riley, of Worcester, Mass, 
have supplied new facts of what actually 
happens in mechanical stoking. As a re 
sult, 2 mechanical stoker of twice the cus- 
tomiary size, having a coal bed 20 feet in- 
stead of 10 feet long, may soon be com- 
‘mercially practicable. 

Intense heat was the greatest difficulty 
to overcome, for it cracked the camera lens 
repeatedly until protection was given by a 
device that might seem to make photog- 
raphy impossible. In front, of the lens 
were placed two sheets of heat-resisting 
glass, with a single thickness of gold leaf 
between them. Gold leaf is opaque to the 
eye, but here it acted as a mirror that threw 
75 per cent of the radiant heat back into the 
furnace and allowed about 75 per cent of 
the light from the blazing coals to pass 
through to the lens. This proved to be 
sufficient light for effective photography. 


° A Problem in Profitable Horse 


Best Solution to This and Other Puzzles 
on This Page Will Win $25 in Prizes 


What Did the Squire 
Get for His Horses? 


GQUIRE PERKINS says he 
thas found it pays to figure 
horse deals in double trans- 
actions; that is, two horses, 
whether bought separately or 
together, always figure in his 
caleulations. 

For example: ‘The other day 
tthe Squire sold a pair of horses 
at auction, and when the auc~ 
tioneer handed him a check for 
1$493.68, the old horse trader remarked: 

“Not 20 bad, for while I have lost 10 per 
cent on one animal, I make 12 per cent on 
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Trading 


tthe other, thus clearing two per cent on the 
whole transaction." What did he receive 
for the horses separately? 


Count the Rectangles 


WHEN the tlasiors had completed the 
‘window in the professor's new bung: 
low, that astute gentleman contemplated 
the work, then spoke as follows: 

“Jn viewing your admirable artistry I 
perceive that within the large square 
formed by the boundary of the window 
there are 16 small squares, and that the 
dividing lines of the panes form an interest- 
Ing variety of rectangles. Now, remember- 
hat a square is always a rectangle, but 
that a rectangle is not always a square, how 
many different rectangles ean be counted in 
this 16-pane window?” 

Let us figure it out for the professor. 


How Many Bricks in Hod? 


“THE other day when friend of mine 
encountered a man about to go 
aloft with a hod of bricks, he detained 
him long enough to gather some 
brick facts, 

‘When the workman was asked as to 
the weight of a brick, he repli 

"A brick weighs three quarters of » 
brick and three quarters of pound.” 

“Just so,” assented my friend; “and 
ean you tell me how many bricks there 
are to the hod! 

Then the fellow imparted some curi- 
‘ous information, as follow 

“Half a hod and half a brick weigh 14 
pounds less than three quarters of a hod 
plus three quarters of a brick." 

‘Taking ax a basis the workman's 
strange figures for the weight of a single 
brick, how many bricks does the hod 
hold? 


June Puzzle Solutions 
‘THE COMET’S COURSE 


‘Twn diagram illus- 
trates the course 
of Donati's comet 
in 14 straight lines 
which clear the 
field, and end with 
the "large white 
star. 


‘THE RAILWAY JUNCTIONS 


‘Tus diagram illus 
trates the method 
of laying the six 
tracks across the 
circle to produce 
15 junctions, 
showing the limit 
of possibilities. 


SETTLING A STRIKE 


‘Tu foreman received $1.10 the first day, 
then worked 90 days at $1.11, making 91 
days for $101. Handy man worked 
101 days for $101, Helper worked one 
day at 90 cents, then 110 days at 91 
cents, making 111 days for $101. 


A FIRST prize of $10 will be awarded 
for the best set of answers and 
analyses covering the three problems on 
this page; a second prize of $5 for the 
next best set; and 10 prizes of $1 each 
for the 10 next best sets. 

‘Anawers must be received not later 
than July 1, addressed to the Puzzle 
Editor, Popular Science Monthly, 225 
West doth St., New York, N. ¥. 

‘Answers to the puzzles on this page 
will appear in the August issue; the 
names of prize-winners in October. 


April Prize-Winners 

RIZE WINNERS in the April con- 

test are as follows: 

FIRST PRIZE, Ten Dollars: H.D. 
Clayton, Hill City, Kans. 

SECOND PRIZE, Five Dollars: Max 
Silverman, Ada, Ohio. 

‘The TEN One-Dollar Prizes: John 
Chinehariek, Canon City, Colo.; T. P. 
Lyon, Fairhope, Ala.; Addie R. Vosburgh, 
Berkeley, Calif.; John Hier, Syracuse, N. 

‘Booker, Wawanesa, Man.,Can- 
ada; H.E. Birkinsha, Elm Springs, Ark.; 
Alice Quillian, Greenville, Ala.; Rubin 
‘Atkin, N.Y. C.; Geo. H. Muller, Atlantic 


City, N.5.: JF. Fonville, Jackson, Miss. 


Adjustable Set-Square Aids 
in Drawing Angles 


R the mechanical draftsman a uni- 
‘versal adjustable set-square with whi 
itis poesible to draw lines at an angle much 
faster than when using a protractor, has 
recently been invented. ‘The instrument is 
42 celluloid 45-degree triangle, one {ace of 
‘which is in the form of a hinged blade 
equipped with a scale by which it ean be 
‘set at-any angle. The scale is a white 
celluloid are with a transparent cursor. 


‘With the angle set, the instrument 
th 'contact with a T-square 


Crane Lifts and Dumps Cars 
‘A crane that ft a loaded cont cr bdliy 


Nerves Treated on the Rack 


Mends Dog’s Back 


ENS t, roken ack dwn | prevent 
“Sandy,” geen from, talking 


‘set on rollers. ‘This supports hima 
fan be walks. 


Linoleum on Street 


Strips of linoleum were laid re- 
ently na Bay street corer in 

‘Angeles to test the durability of 
the material. When the linoletn, 
shown below, was removed at the 
fend of the day, it had not been ap- 
preciably damaged, although more 
than 18,000 velicies had» passed 
across it. This is said to be the 
equivalent of several years of wear. 


Indoor Calculator Measures Power of You 


Popular © 


liken mitten and 
the bi 


As a special serv i 
the Editor will be glad to supply 
the names and addresses of manu- | 


facturers of devices mentioned in 
POPULAR SCIENCE MONTHLY. 


Midget Washing Machine Saves Space in Home 


nay be 


| To prevent slipping of ruge 


moked laid ‘om polished. foo 
with this tove with netlike fabric, coated with 
Three contro and ten rubber composition, Is fat 
sil for broiling, bolting toast ‘ened to the under side 
aa ing, and. frying 


A wutter edge for the pie SA. saucepan that. won't boil 
hn Plate ahown above, se = FP over! Water asuing thrcngh 
Went juice from running over hoes in the cover, which ie 
Into the oven while a ple In this compact, portable washing machine, the Joeked'well below the tim, 
me Ceneainer ae let} ie faatenedl tothe plate oh Mey 
- cil fight), which in tited back and forth an around a 
by an electric motor 
— 


Contents of this sanitary food 
container are hermetically sealed 
by a tight cover with rubber 
fmaket, ‘that is held by an 
aluminum clamp 


‘The bulge near the top of this 

coffee pot increases the diameter 

‘and cools the liquid before it ean 
‘oll over 


With double walls between which 
cold air circulates, this container 
Prevents wasteful melting of ice 
fand keeps the refrigerator clean 


AS special service to 

readers, the Editor 
will be glad to supply 
the names and ad- 


dresses of manufactur- 


ers of the new devices 


mentioned in POPULAR xP Reon 
‘The bacon frizzles while the water boils. 
‘SCIENCE MONTHLY. ‘This breakfast kettle is. fitted with 
tubes through which heat passes to the 

‘ying pan above 
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My Ideal Radio Receiving Set 


How an Amateur, Advancing by Easy Stages from the Simplest 
Equipment, Planned the One Best Outfit to Meet His Needs 


DEALS differ. Some men 
select blondes and others 
are carried away by bru- 


By Armstrong Perry 


the controls simple and give 
everybody instructions in the 
operation of the set. 


nettes. 

‘Also, ideals change. The 
blonde may become first the wife 
and then the complainant, and 


the brunette may become the 
co-respondent. 

‘Tust so, men are bound to 
change their minds in radio, ad- 
vancing from one conception of 
the ideal radio set to another, as 
the limi 
ation, entertainment, 
tion,” research, and” financial 
profit through universal com= 
munication spread new vistas 
before them, 


The Beginner's Ideal 


Until quite recently the be- 
‘einner's ideal was to have a re- 
celver—any kind at all that 
‘would enaple him to hear even 
‘one station. This usually meant 
a crystal detector, a loose 
‘coupler, a pair of phones and 
tome wire. As I look back upon 
my own early experiences, I still 
feel that this asa first outfit is 
{deal for the man who lives in a 
town with a broadeasting sta- 
tion, Every one knows how 
much better itis to begin with a 
flivver than to elimb treed with a limousine. 

My second ideal radio set was one that 
‘would tune more accurately than the first 
and thereby abut out the interference that 
tometir wes prevented hearing the message 
1 wan fishing for with crude apparatus 
‘Then I wanted one that was more sensitive, 
0 that it would bring in measages from a 
greater distance, ‘That meant vacuum 
tubes, grid leaks, condensers, verniers, and 
‘lot of apparatus that a heginner might be 


able to use when it was properly adjusted, 
‘but that would confuse him hopelessly 
‘when things went wrong. 

After using such a highly developed re 
ceiver long enough to master it, in the 
solitude and silence that are necessary when 
‘a man is taking his first steps in 


‘R. PERRY'S “ideal” re 


‘tor, and two stages of low 
frequency 
‘When the 


needs to concentrate on every sound, he 
begins to realize that his hobby is a seifah 
cone unless he shares it with the family 
‘That requires the use of an amplifier and a 
loudspeaker, which will provide entertain- 
ment for a roomful of people. 

Tn removing the home receiving station 
{from the den of other out-of-the-way corner 
in which it saw its early development, cer 
tain adaptations must be made. Leakage 
‘of sulphuric acid solution from a storage 
battery is not serious on the rough board 
floor of the attic, but on a velvet carpet—! 
In the little old booby hatch the outfit 
could be locied up to keep the kids away 
from it, but in the music-room even the 
smallest member of the family will want to 
show it off. ‘The way of safety is to make 


‘No sooner is the outfit in- 
stalled permanently in the most 
favorable location than some one 
‘suggests radio music with meals, 
‘That requires an antenna con- 
nection in the dining-room, and, 
while we are about ft, in various 
‘ther rooms where the receiver 
might serve a useful purpose, 
‘The station becomes portable. 


A Portable Outfit 


‘Then, with the radio habit 
firmly fixed, there comes the 
summer vacation. Having en- 
joyed the privilege of listening in 
‘on the world while in town, we 
certainly do not want to miss it 
‘when we are out in the wilder- 
‘eas. Space in the ear is limited. 
We cannot earry a radio receiver 
fas large as a phonograph. An 
‘other ideal is formed—a receiver 
that will be as efficient us the big 
‘one and as small as the little 
affair with which we started. 

Al of these ideals are attain- 
able by easy stages and at ex- 
pense amaller than the tobacco 
Dill of the average smoker. Some 
‘men will skip some of the stages 
of development. The cowboy 
fon the plains, for example, has to begin 

4 highly efficient outdt, for a eryatal 
detector will bring nothing to his isolated 
‘cabin but the bill, unleas he be a genius 
But any one, anywhere in the United 
States, ean get what he wants by radio if hic 
Ideals are within reason and his peraistence 
reasonably strong; a condition possible in 
no other country at present. 

‘The ideal complete outfit for 1 beginner 
consists of an antenna to pick up energy 
from the radio waven; a lead-in wire to 
carry the energy to the receiver; a protec 
tive device to keep lightning from going in 
along the same path as the radio currents; 
‘8 detector to change the radio currents to 
Pulsations that will make sounds in the 
Phones; a tuner to select the station he 


VAROMETER: 8 


TRANSFORMER 
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DON'T throw away money on your radio set. 
Don’t buy parts only to scrap them later. 
Don't build up a receiving outfit that looks 
like a junk shop when completed. 
‘You want the best set you can get, at the 
least expense. You want it to be an attractive 
addition to the home, instead of an eyesore. 


Armstrong Perry, in this unique article, 
attempts to picture for you an ideal receiving 
set in its first, intermediate, and final forms. 
He shows how ‘to plan your finished set intelli- 
gently from the beginning, getting the maxi- 
mum service out of your apparatus at each 
saage, alae working towasd the really complete 


‘Therefore, you want to know where you are 


going before you'start. You 


want a plan, 


radio receiver that will bi 
going in the way of radio 


you everything 
icasts. 


‘wants to hear; a single phone or 
double head set; and a wire con 
necting with the earth. 

‘The antenna must be a good 
‘one, For receiving only, a single 
‘wire has always given ‘me just 
about as good results ax more 
elaborate aerials. The wire 
ahould be at least 30 feet above 
the ground, and if it must be 
strung above a metal roof it 
should be as far above that as 
possible. 


Lightning Protection 


Porcelain or composition insu- 
Intors serve as dams and sluice 
ways to tum all the current 
into the receiver through the 
lead-in wire. A lightning switeh 
‘or an arrester performs the func 
tion of a floodgate or spillway to 
carry off any exceas of current 
put into the wire by a heavy 
lectrical discharge. Without 
these protective devices an in- 
urance policy does not insure 
‘against loss from lightning. ‘The 
antenna wire is bare, but the 
Jead in is heavily insulated from the light- 
ning awitch to the receiver. — It enters the 
house through a poreelain tube. 

‘The outside wires are large, about No. 14, 
‘and if they are made of seven or more 
strands they will bring in more energy than 
‘solid wires. ‘The end of the antenna to 
‘which the lead-in wire is attached points 
toward the stations that will be heard most 
loudly, other things being equal. Or, if the 
lead-in wire is soldered to the exact middle 
of the antenna wire, stations pointed at by 
tether end of the antenna will be heard 
‘equally well. 

For the beginner's set in the town where 
strong stations transmit the daily broad- 
feasts, the galena detector is the standard. 
A man in Texas says he hears a German 


the "attractive and. compact 


The Wrong Way 


Heras what your radio receiving station may ook ike if 
ya don't visualise ‘ou re 


“inal outhe from the. 
jhly efficient but 


are ts ap 


ted on page 70 


Jean ie doublons 


station just outside of Berlin, and scores of 
distant American stations, with a galena 
detector. My receiving range is shorter, 
Dut I hear concerts every day, church ser- 
‘vices on Sunday, and lectures and addresses 
‘often. Sometimes I listen in on airplanes in 
flight aa they exchange messages with air 
stations on the ground. After making two 
adjustments I can go out for the evening 
and leave word for the other folks in the 
house to help themselves when the broad- 
‘casting program starts. Frequently I re. 
turn to find that they have enjoyed a good 
evening's arausement while the fellow with 
tthe “good” station that I have been visiting 
hhas been telling me how clearly he heard 
KDKA week before last and what a corking 
show he could have given me “if the static 


hhad not been so bad,” and so on. 
Without a tuner of some sort 
no receiver is ideal, even for a 
beginner, unless he is interested 
only a very limited 
of near-by stations. 
‘Tuners are divided into two gen- 
eral classes: short-wave and 
Jong-wave sets. Short-wave ap- 
paratus brings in messages from 
amateur stations and from the 
Principal broadcasting stations. 
‘Their tuning range is from 160 
meters or less, up to perhaps 600 
meters. 


Phones Influence Sound 


T have found the greatest sim- 
plicity and the highest efficiency 
in what is known as a single 
circuit receiver using a variom- 
‘eter as the tuner. ‘The type 
phones used makes a great differ- 
tence in the loudness of the musie, 
voices, or signals as received. 
The best I have used are of & 
well-known type having mica 


Ihave experimented with a 
phone that sells at about. 65 cents whole- 
fale and it brought in signals from one 
near-by station aa loudly as the better 
phones for which I paid $12. 

For my ground wire I use a piece cut 
from the same eoil as the antenna, Unlike 
the antenna, the ground wire need not be 
kept from contacts, ‘The faster it leaks the 
current, the better it fulfills its purpose, 

Tn graduating from a erystal detector sat 
toa vacuum tube receiver I began with an 
outfit using one tube only. Amplifiers 
‘come in separate cabinets that can be easily 
attached to the single-tube outfits, so there 
seems mo more reason for starting with 
three tubes than there is for trying to 
Suter three baseballs before learning to 
atch one. 


feurrent back to the grid to 
strengthen 


further the ficom- plies ‘he cena. ibe im 
ing waves. From the detector from ‘this tube are 
{be the strengthened signals | | passed through another m= 
fare passed through an audio | | plifying transformer | and 


frequency transformer and 


‘hied tube, which again am- 


EACH AMPLIPYING TUBE, 
REQUIRES BATTERY CURRENT 


TRANSFORMER 


‘age batteries used to light the 
filaments of the vacuum tubes 
fare omitted for the sake of 
clearest. Each tube. rust 
have current from a storage 
battery and also from a dry 
Bat" 
tery: 


ND STACE. 


TRANSFORMER 


"AMPUFIER 


ce 


‘The experimenter buys tubes, sockets, con- 
densers, inductance coils, panels, cabinets, 
‘and other items as separate parts and puts 
them together. Usually he puts them to- 
gether and takes them apart again many 
times an hour, But as my object was to 
hhear something good and hear it through, T 
ought a receiver in which all the parts 
were permanently installed secording to 
‘engineering data. There are many of these 
‘and a prospective purchaser ean hardly go 
wrong if he deals with a reliable concern. 
‘Some receivers are advertised to tune 
from 150 to 75 meters, some from 150 to 
‘3000 meters, and some are claimed to cover 
the entire tuning range of all the trans- 
mitting stations. My first vacuum tube 
‘set had a range of from 600 to 20,000 meters. 
T wanted to get the government stations, 
‘even the big fellows that shoot their 
‘streams of traffic across the oceans, Most 
of them work on wave lengths above 1000 
‘meters, to obtain freedom {rom interference. 
It is doubtful whether any receiver de- 
signed to cover a large number of wave 
lengths is as efficient on all of them as a 
receiver designed to give maximum resulta 


It Pays to Plan Your Set 


‘on a limited number of wave lengths 
‘within its more restricted range. There- 
fore, I would rather have a short-wave and 
‘a long-wave receiver than a single receiver 
designed to cover all wave lengths. I have 
‘worked with one kind that ean be changed 
from a short-wave to a long-wave receiver 
by the simple process of pulling out small 
tuning coils and plugging in larger ones, 
‘The coll, known as "honeycomb" or “duo- 
Interal” coils, are wound in compact shape 
with wires crossing and recrossing each 
other. The only adverse criticism I have 
‘heard about this type is that some of the 
very short coils do not function as well as 
the larger ones, 


The Adeantage of Knobs 


Some receivers have more knobs, 
sswitehes, and handles on them than others 
T have found that a reasonable number of 
‘controlling knobs is an advantage, though 
they puzzle a beginner. In making re- 
ceivers simple, some manufacturers have 
‘sacrificed efficiency. Success with highly 
‘sensitive vacuum tubes depends upon very 
careful adjustment of the current that 
lights the filaments, the current that elec- 
trifies the plates, and that which eauses the 
irtid to hold the reins on the other two. For 
‘single tube, then, we need several knobs 
or switehes. " For very fine tuning appa- 
ratus we need at least two knobs. Some re- 
ceivers have as many as six or eight con- 
trols, which make the thing look very 
‘complicated; but it is easier to learn to 
‘operate them than it is to master the con- 
trols of the simplest automobile. 

‘The addition of an amplifier to the single- 
tube outfit is a simple matter. A one-step 
amplifier is supposed to multiply the 
‘strength of the sounds received by from 20, 
to 100. A two-step amplifier multiplies by 
another 20 or 100. ‘The cost of the neat 
little cabinets is about $20 for each stage of 
amplification. Two stages are enough for 
average purposes. 

‘My ultimate ideal receiver uses radio- 
frequency as well as audio-frequency. am- 
plifeation. ‘The former means amplifica- 
tion of the current before it passes from the 
antenna through the detector tube, and the 
latter means amplification afterward. 
Audio-frequency amplification is all right 
as far as it goes, but you cannot amplify 
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The Five Best Ways to Erect an Aerial for Your Ideal Set 
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anything you haven't got, and there are a 
Jot of littie songs and voices that arrive at 
tthe door of your home so weakened by thelr 
Jong journey that they eannot puah through 
the detector without a helping hand, ‘The 
radio-frequency amplifier gives "them 
strength to enter and then the audio- 
frequency amplifier builds up their energy 
0 that they sometimes swell out in louder 
volume than they did where they were born. 

Of loudspeakers—the devices that do for 
radio messages what the horn does for 
phonograph music—thereare many. Some 
not only serve ax megaphones, but also am= 
plify the sound by electrical devices. A. 
‘number of them are but horns with ears to 
which the head phones can be clamped. 
None that I have heard deliver music of as 
rood quality ax T can get from a phono 
graph. ‘That quality which maken me for- 
feet their imperfections i their ability to 
deliver freah as well as canned musie. When 
the vacuum tubes glow dimly and mysteri- 
‘ously through the red windows of their little 
‘cells, my imagination drifts easily to the 
‘opera oF to the radio studio where cele 
brated artiste sing for me, their distant, 

(Contintd on page) 
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. Radio Broadcasting Invades New Fields 


Scattered Thousands Hear Entire Church Services, while Voices 
from the Air Brighten the Days of “Lifers” in Prison 


station recently installed 

in the First Baptist 
Church of Shreveport, La., had 
sulficient radio power to reach 
Jackson, Mich., it would be 
possible for 1860 conviets of a 
penitentiary to listen to entire 
church services, For while the 
Rey. M. E. Dodd, of Shreve- 
port, has ‘arranged for the 
brondeasting by radio of all his 
‘Sunday sermons, Warden 
Harry L. Hulbert,’ of Jackson 
prison bas made ‘broadcasted 
wireless entertainment avail- 
able to his “time men” and 
‘“ifers” under his honor sys- 
tem. 

Radio in churches is not par~ 
ticularly new, but the Shreve- 
port church offers the first in- 
‘tance of an attempt to make 
radio broadcasts a regular part 
of the extension work. In that 
section of the country it is im- 
possible for many families liv 
Ing in distant outlying districts 
to attend church regularly. 
Brondeasted sermons, choir 
music, and chimes make the 
church services available to 
fseattered thousands. 


1500-Mile Radius 


‘The antenna of the Reverend 
Dodd's chureh radio outfit is 
slung from a 10-story tower 
that adjoins the ehureh and 
houses the various church 
societies, In this same tower is 
Toeated the 200-watt generat 
ing plant that aupplies the 
power for the transmitting 
‘vacuum tubes. This broad- 
casting set, in charge of a 


r ‘THE radio broadcasting 
I. 


‘The broadcasting station of the Firat 
Seinen, and genre ting plant iat sre pecises 
Entsana, an meet 
“in'Tennenes, listening 


At the end of the day, convicts in the Jackson, 
Mich.s penitentiary listen to radio news and enter: 
Tainment. Three receiving sets have been Installed 


licensed commercial oper- 
ator, will have an outside 
radius of 1500 miles and 
will rank with the best 
stations in the South. 
Perhaps the most in- 
tensely interested of the 
radio audience is the pas- 
tor's aged invalid mother, 


tion of the church radio 

‘set she had not heard her 

son preach for several 
years, but now when Sunday 
‘comes around she can listen to 
his every word almort as 
clearly as if she were stiting 
before him in his church. 


Convicts “Listen In" 


Eight hundred miles away 
from Shreveport, in the town 
of Jackson, Mich., is colony 
of 1800 men whose only con 
tacts with the outside world be- 
fore the coming of radio into 
‘heir daily lives, were the infre- 
quent visitors’ and the still 
more infrequent letters. They 
are the inmates of Michigan’ 


Impressed by the possibili- 
tien of radio ax a means of 
brightening the days of his 
men, Warden Hulbert decided 
to install radio sets in the 
prison and its buildings. He 
placed one outfit in the main 
Prison, another at the brick- 
yards ‘where hundreds of men 
Inbor under the honor gystem, 
and a third sot at the elay pita 
where still other groups of 
trusties do their daily stint 
while working out their sen- 
tences. Now there's radio news and enter- 
tainment within the dark gray walls and 
there's radio on the farms and at the clay 
pits. Every evening this imprisoned army 
$f mien listens in on the outside world 

Far removed from either of the two radio, 
installations just described, but as interest 
ing in its particular field, is the radio 
equipped delivery wagon of x Philadelphia 
bakery. 

‘The outfit consists of four wires spread on 
short masts over the top of the closed-in 
body. Taut anchors at all four corners pre- 
vent the wires from whipping in the wind 
when the truck is in motion. A lead-in 
carries the electric impulses through the 
root of the truck and to the three-stage 
amplifier receiving set. A loudspeaking 
hhorn has been added for the purpose of 
entertaining customers en roule. When the 
truck is on one of its trips, any official of the 
bakery can get into instant communication 
‘with the driver by ealling up a Philadelphia 
broadcasting station and asking the radio 
operator to eall the truck. Up to the pres- 
ent no transmitting equipment has been 
carried, hence the truck operator is unable 
to acknowledge the instructions by radio, 
but he can and does acknowledge them at 
the nearest phone booth. 
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Who Will Invent a Radio Valve? — 


|HE other day, in a downtown lunch- 

oom where I wassnatching a hurried 

midday meal, a tall, angular, and 
somewhat nervous man sat down beside me 
with a tray of food. Just before he began 
to eat, he pulled out » daily paper, tore off 
the radio program, and begun to study it 


later, he looked up at me ner~ 
ventured: 
you got a radio set?” 
Before I could reply in the 
hhe continued: 


elt. 
T'm a fireman there. "You 
know, it's just a homemade 
affair, I get a lot of fun out of 
it, TU just a eryatal aot, 


A Strange Whistle 


"The other day, though, I 
hhad a funny experience when I 
‘was listening in with a friend. 
T heard a peculiar kind of 
‘whistling that kept up a long 
time, going up and down the 
acale, The wind was blowing 
strong outside, and the other 
fellow said the whistling was 
‘the breeze blowing through the 
aerial. I told him T didn’t 
think’ so, but that the noise 
‘must be eaused by sun spots, 
cor else by Northern Lights. He 
‘wouldn't believe me. 

“A few nights later the wind 
was blowing hard again. T 
listened in with the other fel- 
low, and we didn’t get that 
whistle at all. I said to him, “There you 
are, now. It isn't the wind at all. Tt must 
hhave been Northern Lights." I guess I was 
right.” 

‘As he finished, the nervous man looked 
‘up with an air of triumph. 

“Well, that's very interesting.” I said, 
and meant it, too, because I realized sud- 
denly how puzzling to many radio fans 
‘some of the common experiences of radio 
‘must be, and how erroneously these experi- 
‘ences are sometimes interpreted. 

Before my lunch-table acquaintance 
could say anything more, I asked him, 
“Is there anybody else in your neighbor- 
hhood who has 1 wireleas set?” 

“Oh, yes," he replied, “there's a fellow 
two blocks away who has a regular set, and 
‘he's just put in two stages of amplification. 
I's a regenerative set.” 


By Jack Binns 
America’s First Wireless Hero and Most 
Famous Writer on Radio 


How a Receiving Set May 


Become a Transmitter 


The Secret of Talking to 


Ships and Trains 
Use 


“When did he put his set int” I inquired. 

“Oh, about the time I got the funny noise 
I was telling you about.” 

“Well, then, that accounts for your 
whistling noise,” Lexplained. “Ill tell you 
just what happened. You know when the 
broadcasting station starts up, its trans- 

train of continuous 


ritting set nends out 


‘casting station. His set, when he turns it 
fon, also becomes a smali transmitting set, 
capable of sending out weak, continuous 


waves. In adjusting his set, he made it 
‘heterodyne,’ or clash with the broadcasting 
station, and so caused it to squeal, of 
whistle. That was what you heard on your 
crystal set. Such noises occur every day, 
when a fellow puts too much current 
through the lament of his vacuum tube 
detector, in a regenerative set. It doesn’t 
help hi ‘causes some interference to 
thers around him.”" 

“Gee,” said my chance companion, 
“that’s the best explanation I've heard yet. 
et seem to know. You mutt be a wire 


@ Crest of the Radio Ww. 
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Squeals in Tuning 


A Great Chance for a 
Young Inventor 


“THE forenoing paragraphs may explain 
to some of my readers one of the things 
which has been causing’ them trouble ever 
‘since they took up radio, ‘The condition 
arises most frequently in larger cities, 
where, on some apartment-house roofs, 
you will see as many as seven or eight 
‘aerials attached to. different 

seta in the apartments below. 
“How can a receiving set 
pomsbly become a transmitting 
set?” you ask, quite naturally. 


Waves from a Receiver 


‘order to "teed. back” energy 
and build up, or amplify, the 
weak incoming signal, 

vacuum tube to oscillate, 
In other words, the receiver 
produces oscillating magnetic 
‘waves, which will have the 
‘wave lengtha of whatever par- 
ticular adjustment the recei 
ing set in tuned to at the mo- 
‘ment the vacuum tube begins 
to oncillate. 

Now if the receiving set 
“heterodynes” upon the car- 
rier wave of the broadcasting 
station—'l explain that in 
‘moment—there resulta a well- 
defined howl, oF squeal, 80 
familiar to the radio amateur, 
which will be recorded on ali 
‘sets in the neighborhood, including the 
crystal detector sets. 

‘The heterodyning effect is caused in the 
following manner: In the first place, we 
know that the electromagnetic waves used 
in radio tranamiasion and reception travel 
at the rate of 300,000,000 meters a second. 
‘Therefore, if we know the wave length of a 
sstation sending out continuous waves, we 
‘shall know the rate at which they osciliate. 
For instance, the broadcasting station 
operating on a 360-meter wave will have 
a frequency of approximately 830,000 
‘cycles a second. This is determined by 
dividing 800,000,000 (which is the speed of 
the waves) by 360 (whichis the length of 

waves). 


‘Now, when a receiving set is also oscillat- 
ing and sending out electromagnetic waves, 
it may happen that it will not be exactly 


a 


Tuly, 1922 


in phase with this frequency. In other 
words, suppose the receiving set were oscil- 
lating’ at 831,000 cycles a second. ‘The re- 
sult would be that its waves, and those 
from the broadcasting station, would clash 
1000 times every second; and vibrations at 
‘that rate produce a shrill noise that may 
cause inconvenient interference. 

‘This interference is an interesting prob- 
lem, and one that offers a big scope to the 
radio novice and amateur of inventive turn 
of mind, I was speaking about it the other 
day with John F. Grinan, one of the most 
famous of amateurs—the first man to send 
‘& message across the continent, and also 
tthe first to send across the 
Atlantic Ocean with ama- 


variably this is due to the manipulation of 
theset by the novice. If you pass too much 
‘current through the detector and amplifier 
‘vacuum tubes, you will always get howling, 
‘or squealing. 

‘This brings me to an important tip. Itis 
important enough to merit a paragraph to 
itself: 


‘Music and speech are received most 


strongly and most clearly at the adjustment 
JUST BELOW the squealing or hissing point 
ef your set. 

Don't forget that. 

Here is another important thing to re 
member: If your set has a “‘vernier” ad- 


% 


being prosecuted. ‘These experiments have 

to do with the application of radiotele- 

phony 0 the ordinary parasite of man, in 
usiness as well as in pleasure. 

Inventors have already developed a sys- 
tem whereby the radiotelephone can be 
connected with the ordinary telephone 
ines, 20 that a person may ait at ease in his 
home or in his office and communicate with 
| passenger on a ship at sea. This system is 
now being applied to moving trains and to 
aircraft flying between cities. 

‘The great difficulty, however, has been to 
devise a system whereby one speaker can 
interrupt the other and stop « communica- 


teur equipment, 

‘What is needed,” he 
‘said, ‘is a one-way repeater; 
‘something that wil allow 
the incoming waves to pass 
down the aerial and be re- 
corded in the telephone re- 
ceivers, but that will pre- 
vent the local oscillations 
from getting to the aerial, 
In other words, what we 
want isa wireless valve. 
Here is a great chance for 
some young inventor, and 
Tam quite sure he will eome 
flong, some day, and eash 


inonit.” : 
So am I, 
Why Not Use 


the “‘Squeal’’? 


A YOUNG chap came to 
me the other day, and 
aid: “There is always a 
terrific grinding noise In 


the sota I have listened to 
trouble.” 

Tam mentioning this because I have 
found the “grinding noise” is a source of 
trouble to most novices who have regenera~ 
tive sets. They become discouraged, and 
‘because every one else they know is experi- 
fencing the same difficulty, they feel the 
‘rouble is inherent in that particular type of 
apparatus. 


Foreign Noises Are Unnecessary 


‘As a matter of fact, any extraneous noise 
{n the telephones is unnecessary with a set 
of this kind—except in the case of the poor 
unfortunate who lives next door to an am- 
bitious amateur with a one-kilowatt trans- 
miter, who believes the ether was created 
for his own particular enjoyment. 

When, the nol i of the “rinding” or 
“trying” type, usually the trouble can 
found in loose connections. Don't take 
anything for granted. You may feel sure 
that all your connections are securely made, 
bbut don’t rely on your feelings. Make sure 
that each connecting wire is tightly screwed 
to ite terminal. 

If you find the wires are secure, yet you 
still got those grinding noises, the trouble 
‘must lie in your B battery, in which case I 
‘would suggest that you buy a new one. By 
the way, when I said, “Look over your con- 
nections,” I referred also to those inside the 
cabinet. 

‘There is another noise that is probably 
‘more frequent in regenerative sets. That 
‘the “howling” or “squealing” noise. In- 


justment handle, you can eliminate all hise- 
ing and squealing by carefully and very 
slowly adjusting this handle until the hiss- 
ing disappears. 

‘One of the peculiar things you will ex- 
perience about the hissing is this: If you 
turn the vernier handle around, you will 
find that the hissing varies in its tons 
other words, it will start from the bottom 
and go up to the top of the scale. Then it 
will stop, and a little farther on will start 
{from the top of the scale and go down to the 
bottom. The point to aim for in the re- 
ception of music and speech is the point be- 
tween the time the hissing reaches the 
top of the scale and the time it starts to 
descend. This is the best adjustment you 
‘can get, andit is known as the critical point. 

Another thing: On your detector B bat- 
tery, don’t forget that all vacuum tubes 
are not alike, and some require less plate 
voltage than others. Therefore, so far as 
the detector tube is concerned, it is bet 
ter to put in a variable B battery, so that 
you can take off taps from different volt- 
ages below 2234 volts. This is not neces- 
sary for the amplifier tubes. 


How You Can Phone to 
a Friend at Sea 


AT THE present moment, when the 
genius of the country is concentrated 
upon the development of radio receiving 
‘apparatus to improve the concerts that 
nightly are being sent through the air, a 
set of experiments equally important is 


During recent tests, in 
which a speeding Lackn= 
Sanna express train kept 
itouch by. raditeles 
Phonewith stations 

En 


nd” sending mm 
in the buffet em 


tion which is not being understood, without 
requiring the radio central to throw over a 
witch from the transmitting apparatus to 
the receiving apparatus. This is difficult 
and serious problem. ‘The chief difficulty 
lies in the fact that at the radio central sta 
tion the transmitting apparatus is sending 
out a tremendous amount of power from the 
aerial wires, sufficient to communicate fiy 
or six hundred miles, under the moxt ad- 
verse conditions. The amount of energy 
received from the distant atation on the 
‘same aerial is infinitesimal—in fact, itis 80 
small that there are no measuring instru- 
‘menta known to man sufficiently sensitive 
‘to measure the amount of current, 


One Problem Partly Solved 


From this, you may readily understand 
how great is the problem of making this 
minute incoming current interrupt and atop 
the powerful current that is being sent out 
from the same aerial. The problem has 
been solved to a certain extent in two differ- 
ent ways, both of which are based on the 
ssame general principle. 

‘One of these methods was used in the 
tests recently carried on between an ex- 
perimental station in New Jersey and the 
steamship America at sea. Tt consisted of 
‘establishing the transmitting station in one 
locality and the receiving station a few 
miles away. But even with the stations this 
far apart, the radiated energy from the 
transmitting station is impressed upon the 
receiving antenna with reat intensity. 
‘The method of enabling the weak incoming 
signal to stop the powerful outgoing voice 


Incoming Current “Spills Over” 


‘The “hybrid coil, not having been ad- 
justed 100 per cent’ perfect, permitted a 
alight amount of the incoming current to 
‘pill over” into the transmitting side of 
the balance. 


station, thence through the oscillator, and 
finally radiated from the aerial. | What the 
novice received was this re-radiation. 

So far, this balancing method has been 
‘very successful in communicating with 
ahipe at sea and with aircraft, but it has 
not yet been applied to moving trains. 
Direct two-way conversation between 
‘moving trains and stationary pointa is still 
f thing of the future. However, an inter~ 

ing rebult of recent tests with radio on 
trains of the Lackawanna Railroad is 
confirmation of many theories in con- 
nection with certain dirvetional effects of 
serials, ‘The tests also demonstrated the 
Lltra-onsitivenas of the vacuum tube aa a 
detector and amplifier, for speech was 
readily received while the train was inside 
‘8 428%0-foot tunnel and also while it was 
underneath the steel-enclosed terminal in 
Hoboken, N. J. In perfecting radiotele- 
phone communication with moving trains, 
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How a Two-Way Radio Talk Is Possible 
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fone of the problems that wireless engineers 
‘must contend withis that of "radio pockets." 

Tt has been known for some time that 
‘mountain ranges form a very strong screen 
to electromagnetic waves, and that on the 
‘opposite side of these mountain ranges there 
‘exists for a certain distance a wireless 


one side of the mountain if a terrifie wind 


were blowing straight at the mountain from 
the other side, As in the caso of the wind, 
however, this “pocket” extends only aa far 
to the rear of the mountain as the ahield- 
ing effect exerts its influence, ‘The diffruc- 
tion of the electromagnetic waves permite 
them to come together in the rear of the 
mountain and carry on to infinity, leaving 
nly’ a small “pocket” in which there 
‘ean be no reception. 


Five-Ton Truck Carries Complete Road Repair Equipment 


and a small concrete 


COMPLETE. equip 
‘ment for highway 
maintenance has just 
been designed by Stan- 
ley Able. of Keen 
County, Cali, in such 
‘compact form that i 
fan be earried upon a 
ingle. five-ton truck, 
‘The unit carries. ma 
for pelcteaty a we 
for practically all var 
rietie of road repairs, 
e will repair bridges, 
erect fences, put out 
fire, and fix breaks in 
any’sort of road fur 
face, ‘whether of con 
crete, Teenforced com 
crete, or macadam. 
“The important parts 
of the equipment are a 


mixer complete, even 
to the water’ tank. 
‘There ia an alr com- 
Presor to operate the 
sprayer, a power winch, 
grading plow, a spray 
Paint outfit, « hot-tar 
spraying device, an 
oxyacetylene cutting 
and welding outfit, and 


4 post-hole digger. 
Power for all these 
tools—eight in all— 


is derived from 
the truck engine, and 
no auxiliary motor is 
carried. ‘The power 
shafts are rotated at 
‘various speeds, accord- 
ing to the tool being 
used, by seven: 


material bin, holding 
‘cement, rock, and sind, 


-apeed 
compound — transmis- 
ssion controls. 
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How I Earn Extra Money Making Socket Wrenches 


The Story of a Mechanic Who Is Turning His Skill with Tools to 
Spare-Time Profits in a Novel Way 


Wrestling Wrench-Maker Wine in Tool Contest 


HE writer of 
this article, 


trout by hin ather to the: United 
States when be wes 18 years ol 


‘AM an auto mechanic who never had 
much patience in wrestling with the 
ruta and eap screws hidden away in so 
‘many mean places around the average ma- 
chine. So I started to make wrenches that 
would get into the out-of-the-way parts 
with ¢ase—wrenches that would turn 

After I had made a set of the wrenches, 
the boys in the shop saw how they worked 
fand the time and effort they saved. ‘They 
Promptly asked me to make some of the 
‘wrenches for them. This I did, and soon 
found myself making an average of three 
a week. 

‘On the photograph I have numbered the 
wrenches from 1 to 13—an unlucky num- 
ber, but Iam not superstitious! 

‘The socket of wrench No. 1 was made 
from a wristpin, while those T am now 
making are from wrenches of a certain 
rand that are the best on the market, so 
far as I know, from which one can make a 
tuniversal-joint socket wrench. Making 
pockets out of wristpins takes up much 
more time than buying the readymade 
sockets at 38 cents apiece and cutting them 
up. Iam, therefore, really making more 
wrenches and more money by my present 
method. 

‘The other parts I use for a wrench like 
No. 1 are as follows: a piece of 7/16-in. 
‘square key steel for the joint block: a piece 
of $4 by 136 in, round tool steel for 


between shank and handle; a piece of 7/16 
by 12 in, cold rolled iron for the shank; a 
discarded oil-pump plunger, already drilled, 
for the top of the shank; and a piece of 34 
by 6 in. cold rolled iron for the handle. 
‘The joint block, shank and handle are 
pinned through ‘with 6/32-in, drill rods, 


five pins in all being required for the 

‘The explanation of the wrenches and 
parts on the photograph is as follows: 

1. A wristpin socket wrench for a }4-in, 
cap screw. 

2. A \i-in, wrench with joint block of 
‘Gin. key steel, 

3. A 3¢-in. wrench for spring clip nuts 
made from two T-handle wrenches. 

4. A iin. cap screw wrench which has a 
double-jointed universal socket and is 
tended for getting around corners, ‘Two 
‘wristpins are required for this. 

5. A Sein. wrench made 
carded oil-pump plunger. 

6. A Sin. exp serew wrench made from 
‘8 commercial wrench, with an old oll-pump 
plunger for the top of the shank, 34 by 54 
{n, cold rolled iron for the handie, 

7. A 5/16-in, wrench for cap screws. 

8. A.3/16-in, wrench for couplings. 

|. Wrench made from a wristpin, ‘The 
sockets are formed by putting two oF threo 
nuts of the desired size on a stud oF cap 
‘crew. After the wristpin has been heated, 
the nuts are driven in and the outside of 
the socket end is hammered all around. 

10.’A commercial wrench eut for a uni- 
veraal 6/16-in. capscrew wrench, 

11, An oll-pump plunger, showing where 
it in cut for use as part of wrench No. 5. 

12. A Yin, joint block, 

18. A6/i6-in. socket, from the joint side, 


rom a dis- 
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Originality Marks the Prize~ 
Winning Contributions 
for July 


{Pitt outstanding feature of the three 
prize-winning contributions in the 
contest, "How I Made Money with My 
Tools” ia their originality. None of the 


writers is following ordinary methods in 
‘earning extra money with his tools. And 
Just as unmistakably the work of each 


How to Build a Radio-Phone Set 
into a Library Table 
By Neal W. Sanders 


FOR ne of the boys ina sanitorium who 
‘had but limited space in his bungalow, 
made the library table for a radio set 
‘shown in the accompanying illustrat 

‘The top is 24 by 80 in. and the logs 
‘square and 29 in, long. ‘The top is in two 
ppleces, the back being fastened solidly to 
‘the rails and the front hinged. 

‘The base of the instrument panel is also 
hhinged ut the back so that it may be 


Blacksmith Carves 


Popular Science Monthly 
Miniature Portraits 


By D. J. Spencer 


(Second Prize 


HAVE been a blacksmith for 41 years 
‘and until a year ago last September I 
never had time to indulge my great 

desire to carve. Being out of a job fora 

few days, [began carving a small sparrow- 

‘hawk, then an eagle, then a group of four 

eagles, called the “Feast of the Eagles.” 

Next 'I carved the 7 


“How I Made Money with My Tools’ Contest) 


Most of this work hasbeen doneat night 
and for the love of it, although I find ready 
ssale for the carvings, and have picked up 

1 tidy little extra income from them. 
‘Among the compositions I have at- 
tempted is a mother and child carved from 
single piece of wood about § by 6 in, ‘The 
‘mother is sitting in a 


figure of our old dog. [ = rocking-chair with her 
‘The work must have | baby's head ‘on er 
seemed realistic, for | | Bosom. Another sub- 
every one was £0 ap- ® ject, In stone 8 by 9 
Dreciative that T felt in. isa pioneer rising 
encouraged to at | fromhis blankets with 
‘tempt miniature por- — ‘bis gun in hand and 
trait work. My frst | two alert dogs ut the 
study" was a small , foot of the bed. 
head of the immortal "The way to do this 
Lincoln. Then I | work, I find, is to vis~ 
carved the then Presl- Ualize some’ abject in 
dent Wilson and sev- * ‘the rough block and 
eral local residents, | ‘then make the hand 
and made a few ani- cut away the outside 
mal studies. Among ‘until the form ia re- 
the latter was a lion ‘ealed. Study "for 
carved from coal, power, poise, and pro- 
which weighed -ap- | portion. If you are 
proximately 400 tarving, do not model 
ep nel = wax or a). ‘the 
wve carved more 9 processes, to my 
than 220 pieces. To Chareeter tudy.ofansightarcarvedin mind, are the antithe. 


were not necessary, I carved one Lincoln 
‘out of what is known as Utah mahogany 
about one quarter life size with a three- 
Pound hand ax, never touching the wood 
‘with another tool. ‘The offer of $80 for 
this bust which I refused shows the scale 
of my profits from this work. 
Lifesize portraits of Lincoln, Washing- 
ind Okuma, late Japanese Premier, 
‘were earved in Utah ruby sandstone. The 


sis of each other, and 
carving is the greater art,” Study means 
‘of expression by’ carving aoft substances, 

Tgave a dinner recently and the baked 
potatoes were each a miniature of 1 char 
‘eter from the comic papers. 

Although I liked to make pencil sketches 
when a boy, had no training in art, — Tn 
fact, I never saw any woodearving except 
the old-fashioned “Indian standing watch 
front ofa cigar store—but in my visite to 
art museums have seen the work in 
‘tone and bronse of some of the recognlaad 
masters. 


‘When ot in use, the panel turns under 
The"Taiie tsp as shown im the diagrams 


lowered out of the way oF raised for opera- 
tion. When the panel is dropped beneath 
the ‘table, the table-top is entirely clear 
and can be used for its ordinary purposes. 
‘Tho edge of the base, it will be seen, then 
‘makes part of the top. 

‘When the panel is on the table in place 
for receiving, the 74-in. space between the 
two halves of the table top permits the 
wires from the A and B batteries to come 
up from the back, thus keeping them neatly 
‘out of sight. 

By tacking a 6 by 8 in. board flush under- 
neath the top at the back, a shelf is made 
{for the B battery. 


Removing Borings with a 
Magnetic File 


JS,CASE a aii is not ong enough to carey 
tthe borings out of a deep hole, they may 
be removed easily by inserting a magnet- 
{ned rattail file into the hole. ‘The file ean 
bbe magnetized by placing it on the face of 
‘8 magnetic lathe chuck or on the field of a 
generator for ten minutes. It will hold its 
magnetic power for several days. 

Tused this method successfully in clean 
ing out the holes bored in some very heavy 
steel rods.—A. E, SMITH. 


Turns Sculptor after Lifetime at the Forge 
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Indoor Loop Aerial Helps 
Overcome Summer Static 
By George A. McHenry 


‘TATIC, the bane of summertime radio- 
telephone reception, may be overcome 
in large part by the use of a simple loop 
aerial in place of the ordinary outdoor 
antenna. It will not, however, serve well 
with a crystal set; good vacuum tube 
receiver with several steps of amplification 
is easential for the beat results. 
For making the loop aerial two pieces of 
wood 74 by 114 in. by 4 ft. 6in., four pieces 
34 by 14 in. by 8 in, 100 ft. of No. 18 
cotton covered wire, 12 screws and 2 bind- 
ing posts will be necessary. A base or sup- 
port of some kind will also have to be con- 
structed to permit the loop to revolve 
around its vertical axis, because this type 


of werial is highly directive and should be 
turned 40 that ita horizontal axis points 
in the direction of the transmitting station, 

Assemble the frame as shown and wind 
‘on eight full turns of cing the 
turns 34 in, apart, Connect the ends with 
nding posts, from which run wires to the 

rial and ground poats of the receiving 
net, 

Even better results will be obtained if 
the loop aerial is connected only with the 
aerial binding post and a regular ground 
‘connection made with the ground terminal 
of the set. 

‘The adjustment of the set may be made 
‘mote delicate by taking taps off each turn 
of the loop aerial to permit the regulation 
of its induetive value and by shunting a 
variable condenser of .0006 microfarad 
‘maximum capacity across the active turns. 

‘The advantages of the loop aerial in over- 
coming static disturbances, in reducing the 
interference of other stations toa minimum, 
and in making unnecessary the cumbersome 
outdoor antenna, are obvious. On the other 
hand, reception with a loop is not possible 
for us great a distance as with an outdoor 
aerial, and a more elaborate set is required, 
adding to the first cost of the installation 
and its subsequent upkeep. 


Motor Brush Cleans Typewriters 


“THE typewriters used in a. shipping 
office over a large warehouse were in 
almost constant need of cleaning, especially 
in the summer, until a special machine 
method of brushing them off was adopted. 
‘The cleaning was done by means of a small 
circular brush mounted on a flexible shaft 
connceted with an electrie motor, which 
would be plugged in the nearest light 
socket. This eliminated the drudcery of 
hhand ‘dusting, saved time, and reduced 
repair bills—Date R. Vas Hows. 


Bench Talks 


Making Your Home Workshop Pay 


Large Dividends 


By Arthur Wakeling 


ANYBODY who had the privilege that 
‘bas just been mine, of reading hun 
dreds of manuscripts submitted by readera 
of Poruiar Sciexce =MonraLy in the 

“How I Made Money 
with My Tools” contest, would be amazed 
at the variety of ways in which mechanical 
hobbies may be made to pay cash divi- 
ends. 

Thad always assumed that moat men 
‘who work at home with tools do so because 
they find it a mint of fun and recreation, 
with by-product savings in bills for up- 
keep, repairs, and new furniture. But the 
readers’ letters that T have just read con- 
vince me that the average home workshop, 
and the hours of healthfal amusement spent 
in it, can be turned into nice little cash 
profits by the enterprising tool user. 

Some of the contestants even built their 
‘own homes as the direct result of the experi- 
fence and confidence they had gained in 
their work with tools, One of them, who 
ut up a house chiefly with the sid of his 
Wile, la a clerk and never worked at a 
Duilding trade. Others turned their efforts 
toward. remodeiing old places they had 
purchased at comparatively small cost. 


Selling Home Workshop Products 


‘The larger number of writers told illum- 
inating and most encouraging stories of 
how they had added to their income by 
making things in their spare time. The 
product of their workshops range all the 
‘way from automobile bodies to xylophones. 

Many found profitable and ready sale 


for special furniture, toy furniture, toys of 
all kinds—wood, metal, and electrical; 


Repair Work Proves Profitable 


Numbers of others made extra money 
with repair work of one kind and another. 
One [man made © specialty of replacing 
worn automobile runningbourds; another 
bought second-hand gas engines, repaired 
tand_painted them, and resold them at = 
profit; a third bought and overhauled 
electric motors, selling them to such ad- 
vantage that he was able to equip the 
second floor of his garage with a consider- 
‘able assortment of machine tools and 
woodworking machinery. Repairing furni- 
ture and upholstery, fixing broken toys, 
and mending electrical appliances are the 
spare-time occupations of other home 
‘workers. z 

‘Among all the contributions to the con- 
test, no two were exactly alike. Their 
diversity proved that the home workshop 
ean save and earn money in countless ways 
if ingenuity is combined with perseverance 
and if the right market is found. Many 
of the most. interesting letters will ap- 
pear in following issues of POPULAR 
Science MonTHLY. Watch for them all, 
‘They will bring you inspiration, amuse 
‘ment, and helpful suggestions that you may 
turn to your own profit, 


Celebrate a Safe Fourth with Carbide Cannon 


By A. L. Long 


NOISE, in plenty for, celebrating, the 
Fourth of July can be made with an 
electric earbide cannon. Not only is such a 
‘cannon safe, but the ammunition costs next 
to nothing, is easily obtainable, and pro- 
duces a surprising volume of sound. 

‘The most expensive part of the eannon is 
the coil. The one used in making the can- 
non illustrated is a Ford coil, and any Ford 
‘owner ean readily borrow a coil from his 
‘machine when the cannon is to be used. 
Dealers in second-hand auto accessories 
‘usually have old Ford coils at a reasonable 
price. 

‘The gun carriage is a wooden box for 
holding the coil and dry cells mounted on 
two wooden wheels. A syrup can 334 in. in 


diameter and 4 in. high should be mounted, 


to shows ith wood geews and a bolt ran 
Ehrough te’ ont ofthe bor to a bra 
ica for mang the Ed connection 
spark plug a ecrewed into the upper 
x'Toe cba Sad ‘pected wth the coll ax 
falented” "The tight fitting can cover 
Uicdto the un carriage with henry fhline 
or strong cord so that the explosion will not 
Siow listo epece 

Provide email llean to contain the 
water wood in charging the cannon. To 
Tiare, reitace the eck ret and allow the 
Sanrog fo eving muse op. Place from 
ict eight grain of pea carbide nthe can 


‘and moisten it with several drop of water 
from the oilean, ‘The gas will form imme- 
diately, so push down the lid tightly at 
‘onee. Fire the eannon from a distance by 


uss rows 
pant pee as 


pressing a pushbutton at the end of a flex- 
{ible lamp cord. 

‘The report will be equal to any cannon 
cracker on the market. Several explosions 
may be obtained from one charge if water is 
‘added each time. As soon as the carbide 
appears to have become powdered, clean 
‘out the can and recharge with new carbide. 
Fifteen cents’ worth will be enough for an. 
all day's celebration. 

The cannon will be more realistic if 
Bainted to look like a miniature piece of 
artillery. With a little ingenuity, coast or 
railroad artillery pieces may be imitated, 


By Edward Jones 


(Third Pr 


AM clerk for a hardware dealer who 

closes his store at 6 P.x., except on 
Saturdays. My employer made the remark 
‘one day that it would be good advertising 
to leave the show window lights on until 
9:30 or 10 Pat, but this would mean that 
‘one of us would have to return to the store 
to switch off the lights at that time, I 
offered to construct a time switch for him 
it he furnished the material. 

‘To make the apparatus I used an ordi- 
nary one-day alarm clock, one dry cell, an 
electromagnet, spring, switch contacts, and 
1 fow odds and ends, I removed the alarm 
‘mechanism from the clock, using the eam 
of the time mechanism, which sets off the 
‘alarm for operating the switch circuit. 1 
made a contact to work in connection with 
this cam, and insulated it from the clock 
‘mechanism. A wire from this contact Is 
‘connected with the battery, and the circuit 
then runs from the battery to the lower 
‘switch, from that awitch to the electro- 
magnet, from the electromagnet to the 
clock, where it is grounded. The lower 
switch is necessary to save the battery. 

‘A lamp cord is secured to the upper 
switch and passed through the side of the 
‘ease. A composition bushing is used in the 
fide of the case as a finishing touch as well 
as for safety. 

‘The case’ for the entire mechanism is 
‘made of pine, and varnished with two coats 
of dark mahogany varnish stain. 

‘The clock is wound and the switch is 
‘et each afternoon. 

‘When I completed this clock, I showed 
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Youthful Winner of Third 
Prize Builds Unusual 
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Complete Your 


‘HE regulation sailing outfit for an 

‘open paddling canoe ean be purchased 
for about $25, but may easily be made 
for lesa than ‘half this amount by any 
fone who ean handle a few common tools. 
From my experience in rigging up an out 
fit for my 16-ft. cance, T know that any 
fone can do it in a few hours. The outfit 


How the call le made and sigsed 


is light, easily detached from the cance, 
and does not mar its appearance. It ean 
be taken aboard when the wind gives out 
‘and it is necessary to resort to the paddles. 

‘The sail is made of lateen form, as that 
requires a shorter mast than other rigs. 
For the mast, bamboo should beselected: it 
‘w light and’ very strong. For the same 


Paddling Canoe Equipment with a Sail 


By Stillman Taylor 


reason, the yard and boom are made from 
‘bamboo fishing-rods. 

‘The material required for making the 
‘outfit is as follows: 


dat ape ot pie, 28 In Yong 10. wide, 
hte: er ievbente 
hoa Pi dlsmmter, 6 10 Jn. Nong, ot 
boo (narod. whe cate), 1 in at 
Trader boom asd yest 


fons aptnce 35. tog: in. 


Forieourd teat ier isch 
29 nto, 314i. wie 
Sot wide, fr gat 


brik 


A 


1 ple emda’ we 
‘rie Sein tek 


‘The mast is 2 in. in diameter and 6 ft 
10 in. long. In the top is fitted tightly a 
2in. wooden plug in which to screw the 
‘eye for the halyards, 

‘The triangular sail measures 9 ft, 6 in. 
‘on the yard and boom and 9 ft. 3 in. on the 
leech. ‘Sew the cloth strips together over- 
lapping 34 in., and stitch each edge. Un- 
bleached cotton cloth is good enough, and 
-yard-wide goods will cut to good advantage. 
‘After sewing the breadths together, make 
43-in Iaps-on both sides 6 in. apart and 
attach each edge, if narrow, bighted effect 
is wanted. ‘Then cut the cloth to the 
approximate shape, lay the spars over 
‘and mark the outline of the sail with 
pencil. Reenforce the comers with a patch 


cof cloth sewed on both sides, Along the 
yard and boom sides of the sail, fold x strip 
of cloth and stiteh ft to make a 1-in. hem. 
‘Along the lech make a 4-in. hem in the 
same way and run a Js-in. cotton tape 
through it. ‘This will be handy later on 
‘when the sail stretches; by pulling up the 
tape, the slack may be taker out of the sail, 
‘which will prevent flapping. 

At each corner of the sail and at dis- 
tances of 6 in. along the yard and boom, 


Detalleof the leanne and mast sep 


work grommet eyelets for attaching the 
‘sil to the spars. This is easily done by 
making a hole in the cloth at the desired 
point, placing a grommet ring on each side 
of the hole, and sewing firmly with waxed 
cotton string. Use an overcasting stiteh. 
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The Kind of Battery for Radio Service 


‘0 get real satisfaction from 

your radio outfit choose a 
battery that you don’t have to 
fuss with. Even if you know 
nothing about batteries, the Exide 
name is your guarantee of first 
quality and dependable, lasting 
power. 


Wherever batteries must be re- 
liable, great industries and govern- 
ments throughout the world put 
their faith in Exide. Every time 
you use the telephone, it is an 
Exide Battery that sends your 
voice over the wire. An Exide 
transmits your message by tele- 


graph. A great majority of the 
government wireless stations and 
those of the Radio Corporation are 
equipped with Exide Batteries. 


You can get an Exide Battery 
specially designed for radio at 
every place where radio equipment 
is sold and at all Exide Service 
Stations. Any of our stations 
will recharge radio batteries. 


Exide Radio Batteries give uniform 
filament current for all types of 
vacuum tubes. They are conser- 
vatively rated and will give full 
ampere hour capacity. 


THE ELECTRIC STORAGE BATTERY COMPANY 
Philadelphia 


Oldest and largest manufacturers in the 
world of storage batteries for every purpose 


Ext0e 


BATTERIES 
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The end of 
a perfect howl— 


ME squawls of a two year old 

fare at music to the car beside 
the howling demonstration pat up 
by a fractious radio set. And bow 
‘set can howl unless one offers the 
Soothing influence of the proper 
‘amplifying transformer. 


| ‘Most any transformer can amplify 

sound, but it will also amplify’ the 

Stray felds which produce howling 

fand distortion. Te takes the Acme 

‘Amplifying Transformer with its 

specially constructed iron Cote and 

foil to pu an end to the howls and 

Yyowls. "Only when you ‘add. the 

Keme do you get the realistic tone 

+ and volume so: markedly absent in 
the ordinary radio receiving set. 


| ‘The Acme Radio Frequency 
‘Transformer greatly. increases. the 
range of any receiving et, either 
vacuum tube or crystal detector 
type. The Acme Audio Frequency 
Transformer produces not only 
| pan et of tne, 
le to the satisfactory 
ation of loud speaking devices. 
Fre combination ‘of one. or more 
| ntages'of Acme Radio and Abdio 
Frequency Transformers assures the 
maximum of range, of volume and 

| oftreaity in tone, 


‘Transmitting Apparatus for ama 
teur purposes. "Sold only at. the 
best radio stores. The Acme Appa: 

| rats Company, Cambridge, Mass, 

3A. New York Sales Office, 

0 Broadway, 


Type A-2Aeme Amplifying Transformer 
Price $5 (East of Rocky Mts.) 


ACME 


for amplification 
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Listen-In on POPULAR 


SCIENCE _MONTHLY’S 


Two-Stage Receiving Set 


HOUSANDS of radio amateurs have 

made and are now receiving broad- 
casted. programs with POPULAR SCIENCE 
Montmty's two-stage receiving set, de- 
scribed in Blueprint No. 6 of the Home 
Workshop Service Department's series of 
blueprints. The set has won unanimous 
favor because it clearly brings in distant 
stations, is exceedingly sensitive in tuning, 
and can be made at comparatively small 
‘cout with tools found in the average home 
workshop. 

‘Many men who are not accustomed to 
working from blueprints or drawings have 
been successful in making the set, compli- 
‘cated as itis, beeause of the clearness with 
Which the construction has been described. 
Bach item in the bill of materials is num- 


To Turn a Tobacco Box into an Aquarium 


A SMALL aquarium,whieh 
will be found even better 
‘than some that ean bebought, 
‘as well as cheaper, can be 
made from a large empty 
tobaceo tin, 
ith a ean-opener cut out 
the sides and top, leaving 
only a rim 34in. wide on each 
side. Then eut pieces of plate 
or window-glass to fit. Make 
‘a paste by mixing a little red 
lead with common putty and 
fasten the glass in place. 
Putty a plate also to the 
bottom of the 
tank. Let it 
stand for at 
Teast a week: 
| Cut an old 
wire screen to 
fit snugly into 
the caver of the 
‘ean and solder 
iton. Paint the 
‘outside any de- 
sired color. 
When the aquarium is dry, it can be 
planted. Place a little top soil on the 


By E. 


‘The complet 


bered and each part in the assembly and 
Getail drawings is marked to correspond. 
‘The printed instructions contain the same 
identifying figures. 

‘These Key 1 
accompanyi 


bers are shown on the 
iustrations of the front and 


back of the panel, which give clearly the 
appearance of the complete set. 


Bade —_bottom of the tank and cover 
it with 14 in, of clean sand, 
‘which must have been re 
peatedly washed in a basin 
until the water was clear. 
Plant with water plants, It 
‘will be found that the tipe of 
some and the roots of other 
plants should be used, 
‘Before filling the tank with 
water, place a small piece of 
paper’ over the sand so that 
it will not be stirred up, 
Let the tank stand near 
a window for about two 
weeks, of until 
the plants have 
made roots and 
have begun to 
grow. ‘Then a 
few. small fish 
can be placed 
in the ‘aqua- 


Oo 


a 
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GOODELL-PRATT 


” May 
$15 or 100 Bone 


IENEVER you make some- 
thing particularly useful and 
original in your home workshop, 
write a letter describing it to the 


1500) GOOD TOOLS” 


Pocket 
Home Workshop Editor, POPULAR 
SCIENCE MONTHLY, and send in Nail-Puller 
‘a photograph or sketch to explain No, 634 
the construction. Price, $1.25 


Not only does POPULAR SCIENCE 
MONTHLY pay well for available 
articles, but it also awards special 
prizes for the “Best Ideas” published 
in this department eac ith. 


‘These bonuses for August and Sep- 
tember will consist of a first prize of 
S15 end a second prize of $10. 

‘The awards for July 

FIRST PRIZE, $15: L- B. Ganj 


j “It’s no job to pull nails 
7 with this nail-puller,” 


Cabinet Makes Bread Mixing Easy | 2p. te toe, says Mr. Punch 
eeu 


“It looks like a mighty handy little 
tool—this Pocket Nail-Puller does. I 
small enough to go into a pocket or a 
nail-pouch, and it’s cheap enough so 
‘any man can afford to own one, And 
every carpenter, regular or amateur, 
can find a lot of work for it. 


“You know there’s two ways of do- 
ing a job like opening a box. One is 
to knock the top off, breaking a chisel 
and splitting the cover in the process. 


“The other way is to use a Goodell- 
Pratt Pocket Nail-Puller, and save your 
tools and your feelings—and maybe 
save the box so you can use it again.” 


This Pocket Nail-Puller is a regular 


WHEN bread is baked at home, the 
work will be simplified if a cabinet is 
‘made for mounting the dough mixer. ‘The 
mixer rests in a circular hole in the top of 
the cabinet and is clamped solidly on the 


Tha, bread 


top shelf. The pans containing the dough 
are placed on the shelves of the cabinet 
uring the rising process, and the 

bread and baking utensils are stored 
‘at other times. It saves many steps 
‘makes bread baking a pleasure—J.L. D. 


Dusting Radiators with Air 


IF A vacuum cleaner is available, it is a 

simple matter to dust radiators thor- 
oughly. Hang an old damp sheet or large 
@ustrag back of the radiator, place the 
blower attachment on the vaeuum cleaner, 
and blow the dust through the radiator on 
to the damp cloth at the back. ‘The dust 
will be forced from every depression in the 
columns in a fraction of the time required 
for hand dusting —J. 8. K. 


one of the Goodell-Pratt 1500 Good 
Tools. 


And Mr. Punch says, “An honest 
tool is like an honest friend; they both 
stick it out to the end.” 


Weite for free illustrated pocket edition cata 


108 describing the 


Goodell-Pratt 1500 Good 


Tools. You'll find much to interest you in it, 


GOODELL PRATT COMPANY, Greenfield, Mass., U.S. A. 


a 


Bt 

Finish that Radio 
Cabinet to Match 
Your Furniture 


Of course you want the cabinet of your 
radio outfit to match or harmonize 
with vour other furniture, 


a pl 
with Johnson's Artistic Wood Finishes. 
Our book tells how. Use Coupon. 


JOHNSON’S 
WOOD DYE 


Johnson's Wood Dye is very easy to 
apply—it goes on easily and quickly, 
without a lap or a streak. It pene= 
trates deeply, bringing out the beauty 
of the grain without raising it—dries in 
“hours and does not rub off oramudge, 


Johnson's Wood Dye is made in four- 
teen. beautiful shades, all of which 
may be easily lightened or darkened— 
full directions on every label. 


THE WOME WORK: 


This Arbor, with Its Quaint Gate and Two 
Seats, Will Add Charm to Your Garden 


JOTHING adds more to the attractive- 
IN ness of a well-kept garden than 
arbor, especially if it has comfortable sea 
Such an arbor is the one designed by the 
Home Workshop Service Department as 
Blueprint No. 9 in the series of working 

| drawings it is publishing to help readers of 
PoPULAR 

SCIENCE 

MonTHty 

in their work 

with tools 

| “This arbor, 
with its arch: 

ed top, Its 

quaint gate, 
and its two 

Foomy seats, 

isa perpetual 

| invitation for 
‘one to linger 
and rest be 
| neath the 
srreen canopy 


working drawing and handle « hammer 
and saw. 
It is 6 ft, acroas the front and 3 ft. 8 in 


| Gin., and the width of the 


Insist upon Johnson's Wood Dye— | 


there's no substitute. 


FREE-This Book on 
Home Beautifying 


This book tells how to finish wood in 
artistic stained and enameled effects. 
Gives practical suggestions on making 

ur home artistic, cheery and invit- 
ing. Tells just what materials to use 
and how to apply them. Includes 
color card—gives covering capacities, 
ete. Use coupon below. 


as, woODwORK 


FLo0Rs.WOF 


—————— 


JONNSON & SON, Det. F7, 


tind tal Wadd Wc 


deep: the height of the center posts is 7 ft. 

is ft. These 

dimensions ean be varied to sult individual 
locations or the taste of the builder. 

‘The adaptability of the arbor to various 

uses and locations is, in fact, one of its best 

features. Almost any plain doorway, back 


architectural distinction to an otherwise 
unattractive entrance, 

It the gate is not desired, it may be 
omitted, although it adds materially to the 


charm of the arbor. If theres not sufficient 
depth available for the seats, or if the seats 
are not needed, they also may be omitted, 30 
that the arbor will consist only of an arched 
latticework over the gate. In this ease it 
will be necessary to use longer posts and dig 
post holes for their lower ends. 

‘As designed, the arbor rests on 4 by 4 in. 
sleepers, which are set in the ground. No 
ost hoies, therefore, are necessary. The 
arbor is like a amall house of latticework 
and is so rigid that it could even be moved 
from one place to another. 

‘The sleepers have end-Iap joints, and the 
lower ends of the corner posts are cut in 
such a way that they rest partly on the 
sleepers and extend down in the inside 
‘corner, 20 that the whole joint is firm and 
rigid. "The slats are simply nailed to the 

cept in the upper end section, where 
lats and rails are halved together for 
the purpose of bracing that portion of the 
arbor. 

The roof bows can be made either by 
bending 1's in, by 2 in. pieces in hot water, 
or by building up the curve from 3¢-in. 
stock. In the latter case, each bow con- 
sists of two layers, as it were, one layer of 


two pieces and the other of three pieces, all | 


{the pieces being segments of the same circle, 
By cutting these pieces with a keyhole saw 
and nailing them together so that their 
joints are staggered, a strong support for 
the top slats is formed. In the same way, by 
using three pieces of F-in. stock, the orna- 
mental bow 

on top of the 
gate is made. 
The gate 
itself is of the 
simplest pos- 
sible construe 
tion, Th 


seats are sim- 
ply two heavy. 
planks su p= 
ported on 

and a 


cleats 


diagonal sup- 
port under the 
center 

For best 
reaultscypress 
or some other 
good wood 


struction, the for outside 
arbor may be work, such 
built easily by és as redwood oF 
TehaThearbur cam aan be wad toad architectural datincton se Sodus "sould 
4 be used. The 


arbor ean be painted white or finished in 
fany manner considered moat appropriate 
by. the maker, 

‘The arbor blueprint contains, besides 
the assembly drawing and full size detaile 
‘of the top bow and other parts, a com- 
plete bill of materials, giving the exact sive 
‘of each piece. Tt will be sent to any addrea 
‘on receipt of 26 cent 


Make Your Own Radio Set 


ILLUSTRATIONS of the two radio re- 
ceiving sets, listed below, Blueprints 
fu and 7 will be found on pares 82 


‘Coupon for Ordering Blueprints 
Home Workshop Service Dept. 

Popular Science Monthly 

225 West 89th St, New York 

Gextuemes: 

‘Send me the blueprint, or blueprints, 
T have checked below, for which I en- 
‘close.,..cents in stamps of coin: 

Ne Tite Pre 


1 Sewing Table ae O 
2. Smobing Cabinet. ae O 
3. Book Trough Hed Table....28 O 
4 304, Monoptane Grider....s0e OO 
5. Kitchen Cabinet, » O 
© VT. Radio Receiving Set, 25 OI 

Ceystal Detector Set «......28 
Staying Cabinet. we O 
9. Arbor wits Gateand Seats..28 


City and 
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This Artistic Floor Lamp Has 
Shade of Art Glass 


By George A. Davis 


FOR this parlor, piano, or reading lamp, 
‘a good cabinet wood should be used, 
such as bone-dry white or red oak, plain or 
quarter sawed, ‘The lumber may be ob- 
tained from a planing mill cut with just | 
sufficient allowance for finishing at the 
bench, or the parts may be ripped from 
the board. 
‘The wood necessary is as follows: 


“or bow cata 
or vase 


All the joints are plain butts. ‘They 
should be nicely fitted and glued and 
Dbradded in place, ‘The hip ribe are shaped 
‘out of the solid, as shown in the detail. 

in cutting the holes for the glass in the 
four eanopy pieces, the best way is to use a 


CATHEDRAL GLASS. 
succesrion 
Brom CARVING 
ff ee enceceson 

coun seenow 

sere wn ace 

coun 309's6 


rvay Tape. 
TO 2 AT Toe 


An attractive and colorful lamp for 
The fvingzesem 


hollow.chisel power mortiser: in this way 
All four pieces enn be prepared at one oper- 
Aton, since they eat all be fastened. to- 
gether with the layout on the upper piece 
‘nly, Cut these holes before making the 
saw icrt for the glass, which may be done 
with a Sor 3/16in. dado head. Ita 
Inichine is not available, this space for the 
glass may be formed by using splines at 
top and bottom and gluing the whole to- 
futher. All the ‘work, in fact, may be 
‘done vith ordinary hand tools.” Ease off | 
all" sharp corners with sandpaper. A | 
‘common double-cut fle will prove useful in| 
smoothing up the inside edges of the | 
frames. 
"The glazing should be done with cathe- 


the eanopy.. Make small elips of the same 
‘material to hold the glass at the muntins. 
‘The column may be left plain or orna- 


(Comnned on pase 86) 


— “THE WOOD THAT ALL 


‘SAFELY BUYS." 


When the Baby is a Grown-up 


and inherits the beautiful garden, the 
Cypress arbors and trellises and garden 
seats will be just about as perfect as 
they are today. She may, tho, have 
a few nails tightened up, and probably 
will want to add some new-style 
ideas in design—and, of course, the 
new things will be built of Cypress, 
“the Wood Eternal”. Very likely 
she will also have the house remodeled or 
enlarged—with Cypress, ‘the Wood Eternal”. 
But if it is of Cypress now, she will have 
practically no repairing to do then,—any 
more than you will between now and then. 
That’s economy that really counts. Ask the 
lumberman to show you the Cypress trade- 


mark arrow (shown below) on every 
or bundle. 
Vol. 28 is the’Trellis & Arbor Book. 68 pages. 28 
jctures. 23 working plans with specifications. 
valuable Vine Charts. FREE on request. 
Write. (Also ask for Vol. 43, a surprise book.) 
SOUTHERN CYPRESS MANUFACTURERS’ ASSOCIATION 


1249 Poydeas Bing, New Orleans, Louisiana, 
BOD TET lig ekowie nas, DK 


Here’s your chance to own a real 


TIRE REPAIR PLANT 
AT LOW COST 


With prices on Western Adjustable and Non-Skid Molds now 
reduced to a minimum — with the mileage guarantee 
abolished by manufacturers and a contemplated increase in 
the price of tires—with us giving you complete instructions 
free cither in one of our 

schools near you, or by 

our home study course— 

it's your opportunity to 

get in the vulcanizing busi- 

ness and clean up! 


Prices of the Famous West- 

ern Equipment arenoweven 

lower than cheap ‘First 

Saler” equipment, for an outfit eeamrashinta , 
repairing. all passenger tires, yet the same higher quality of material, 
‘workmanship and design, is maintained, "They are the same adjustable 
molds—the same Non-Skid Retreaders with prices in reach of the 
man with more ambition than money 


Write us at once for particulars and tell us all about 1 
your own desires, ambition and conditions in first letter. | 


WESTERN RUBBER MOLD COMPANY 
313 N. Crawford Ave. CHICAGO 


Wanted — State Distributors 


County and Totem A gents for BAY ST 
‘Wrench Sets. No 21-1 (a 
lace of 128 diferent wrenches! —sels for 
$7.0 tnt. Compact complete watt foe we 
saaies, eamage and repalr-imen, service 
one and eat resets. Ganrantred aaitet 
‘reakaarsrrotace ent ee eapamable bac: 
des one Combination Reversible 
Soll Wrench, one Extension ar 
fatchet: a Uslverml Jet and 8 Allenprocest 
2°, (Sockets chamfered for chow wore 
‘Demat tle et 
(ie Ata, ee for propouition 


|The Allen Mig. Co.. Ha 


wd, Conn, 
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mented with simple strapwork carving 
planned so as to hide the jointe through 
most of the length. To set off the apota 
enclosed by the carving at the top and 
bottom, they may be tinted with color 
before the lamp is varnished. Chip cary 
ing may also be used to relieve the severity 
of the pedestal. 

Fill the woodwork with a good paste 
filler and stain; then shellac and give two 


dull’ finish with 
pumicestone and 


ply wax, and rub 
toa finish, 

For the wiring 
it will be neces 
sary to obtain two right-angled sockets with 
‘candelabra pull chains, two 1-in. nipples to 
fit thread in sockets and two wall flanges to 
suit, all finished in burnished brass; 8 ft, 
duplex flexible lamp cord; 1 stage plug for 
‘connection between lamp and base recep- 
tacle: 2 frosted 25-watt lamps, If it ls 
desired to use the lamp as a hall tree also, 
‘two brass coat-hooks may be attached t0 
the pedestal. 

‘The canopy may be used without the 
pedestal as a dome lamp, by suspending it 
with chains from the ceiling, The neces- 
sary chains and hooks ean be obtained at 

ny well supplied electrical store, 


Old Films Make Durable 
Markers for Shrubs and Trees 


TS, PEACE of wooden tags, try using old 
photographic films as permanent mark- 
ers for young fruit trees, small shrubs and 
plants.” They make neater and more per- 
manent markers, 

With black ink write the name of the 
tree or shrub in the middle of the emulsion 


NAME ~ 


sae rao 


How fy ts folded 


the name is cov- 
ered with two 


‘end about 34 in., 
press flat, and 
fold oneend anec- 
ond time. Make 
« hole in this end, attach a short length of 
copper wire, and twist the wire tightly. 
This will hold the folded film together. 
The name is read by pressing open the 
folds.—C. C. Rien. 


Holder Prevents Inkstains 


HIS sketch 

shows a very 
vseful holder for 
a drafteman's 
ottle. 


make the spilling 
of ink practically 
impossible 

The holder is 
al!gin,standard 
galvanized pipe cap, which is just large 
enough to receive the regulation small 


drawing-ink bottle. ALEXANDER GRanAU. 
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How to Make a Rotary Lawn 
Sprinkler of Pipe Fittings 
By Vernon Orr 


“THE rotary lawn sprinkler that is 
described below is made entirely of 
pipe fittings that can be obtained at 
any hardware store. The cost is approxi- 
mately one half that of a sprinkler of the 
‘same size bought at the same store. 
‘To make the sprinkler, the following 
fittings are necessary: 
¥ nipples. 15, by, 6 In 
Br 


WEIS wi, a6 ste 
Stn bios Tt ina trade 


1 intone, threaded 


noah be galvaiaed. 


Into each end of the 


Jn, tee serew a 
Gin. nipple. On the ends of these nipples 
put a pipe cap, thus forming a closed pipe 
about 1 ft. long, with a tee in the center. 
Into the side opening of this tee screw the 
Jin, nipple, then on that nipple put the tee 
with the 3j-in, side opening. The side 


fro ac) 


‘opening in this last tee should be perpen 


dicular to the closed pipe. The other 6-1 
nipple should have the connection for the 
hone soldered into one end. Serew the other 
‘end into the remaining }-in. opening in the 
tee. ‘This completes the T-shaped stand for 
the sprinkler. 

‘The 14-in. piece of 34-in. pipe is used for 
the upright and the threaded half of the 

(-in. union is fastened to its upper end. 
‘The union is then assembled, the nut being 
screwed just tightly enough to permit 
the unthreaded portion of the union to 
revolve freely without end play. Into the 

ion of the union, screw the red! 


nipple. The 

"Take the two pieces of (-in. pipe and 
bend each to a dd-degree angle about 6 in 
from one end. Screw the long end of each 
pipe into the 1<-in. tee, so that the bends 
paint in opposite directions at about a 22) 
flegree angle with the horizon. "Clove the 
ends of these pipes with the 'j-in. eaps and 
drill a hole with a No. $0 o 3¢-in. drill in 
the center ofeach cap. With hackaaw eut 
a alot in the plane of the 45-degree bends 
from the hole baek along the side about 
34in. This completes the sprinkler. 

‘With 60 Ibs. pressure this sprinkler will 
throw a spray in a 40-t. circle. Larger or 
smaller sprinklers can be made by varying 
the sizes of the pipe and fittings, keeping 
always to the same general proportions. 
Before using the sprinkler each time, 
good thing to oil the union. 


A Delightful Test 


To bring you 


Hells 
i 
T 
i 


? 
Z 
: 
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How it ruins teeth 


prettier teeth 


traced to that film, and they are almost 
Universal. 


Now we combat it 


h 


in the 
of the 
for 


‘THE PEPSODENT COMPANY, 
Dept. 27, 1108 5. Wabash Ave., Chiengo, 1. 
‘Mail 10-Day Tube of Pepsodent to 


87 


10-Day Tube Free ” 


Youowe it to your 
hhome, your loved 
cones, yourself! 

‘A beautiful little 
blue steel auto- 


Holds 
cal. bullets—any 
ndard aato- 


Sepia 

cate | 
Sees | 
eel eee 
svete 
Seramarae 
oman reer 
Peele 


Send No Money! 


that usualy 
‘The very finest quality fo 


| 


‘return mail, You pay 
‘price when he 


BOOKS ON FLYIN 


Building and Flying an Acroplane— 
‘A. practical handbook covering the desien, 
‘onstruction and operation of seroplanes snd 
ders. Cloth 150 pages. 60 illustrations. | 
Price, $1.00 postpaid. 

Harper's Aircraft Book—Why aeroplanes 
fiy, how to make models, and all about aircraft 
file and big, Tt explains ins simple, Tocid 
manner the principles and mechanism iavolves 
in human fight, and tells how to design and 
‘construct model aeroplanes, gliders, and ran- 
fxerying machines, 245 pages 

Price $1.10 Postpaid. 
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| sliding 


THE WOME WORKSHOP 
Construct 2 Variable Condenser 
with Sliding Plates 
By L. B. Gangawere 


‘capacity of about 
or plates of larger size ean 
sired. 

The top, 
of 14 by 1 in. maple, 434 in. long. 
these are planed up in one piece about 
Tong, the grooves are laid out in pencil, 
length, 1/16 i 


Lift 
fall 
from center to center. A 
straight edge is clamped slong the first 
Tine and a broken hacksaw blade worked 
back and forth until the groove is 1/16 in. 
| deep. The other eight grooves are cut in 


CSstetnaee 


Front; top, and end views of the condenser 


like manner. The four verticals are of 
maple 4; by 34 by 436 in. 

‘The runways aresawed to 
grooves given # coat of shellac. 
‘thould be well brushed in and then scraped 
Dut with the back of the hacksaw blade 
‘The piece left over is kept for a “pull” for 
the siding plates. 


Aluminum Makes Best Condenser 


‘The condenser may be of brass or sheet 
zine, but aluminum, if obtainable, is better 
fas it will not tarnish. ‘The writer cut, his 
Plates ona photo-print trimmer. The 
xed plates are clamped in a vise and 

fsaw cut about 54 in. deep made in one en 
% in. from the 


plates. 

‘The block is fitted with a knob, and 
drilled for the collecting rod, which is a 
piece of rather heavy brass or copper wire, | 


sal 
LEZ ~ ‘e 

Squelching Old 

Man Lightning! ¢| 


‘Tround High induced charges are created 


in all conducting mediums ike the antenna 


Ut your radio set, It allowed to go, through 
{he delicave instrument they will ru it 
Squelch the old man’s pranks, Place a 


Radlsco Lightaing Arrester on 
Taduced charges will go peace 
The Radiseo te weatherproof. It d 
Mect the strength of incoming radio signal 
Bhat your dealers, or send to the RADI 
Distatpurtxe Co Newark, N. J 


‘Ask also for eatalogue of Radio Supplies, 


RADISCO 


LIGHTNING 
ARRESTER 


Automobile? 
Books 


Lily 


‘araer it ruck bodes "809 Hau 
Tidrratons, "bea, 


Automobile 


fed Liehine. 


Ignition, Starting 


srepeeslob ae oareg 


eek 


arnes tablets ah how theyre tard 


ch 
Price, $2.00 


How to Run an Automobile 


Mir Viewon W, Past Gives, consi ine 
Broa ig andi 

Game Denes every ep fey tng 
Rseaciencne plea gh 
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bent as shown. A amall piece of wire is 
soldered across the ends of the wires that 
were driven through the block and to the 
‘end of the connecting rod. 

‘A brass or copper plate, bent into a 
bracket and drilled for the collecting rod, 
ia fastened to the front vertical by means 
‘of one wood screw and a binding post. 
‘Thin brass brushes to bear on the collect 
ing rod are soldered to this bracket. A 
pointer is soldered to the end of the col- 
lecting rod even with the rear end of the 


of aluminum is wedged into the 
‘saw cut in the rear end of the fixed plates 

id brought out under a binding post on 
the rear vertical. A strip of wood about 
44 by 14 in, is mounted on the verticals, 
just above the collecting rod and the po- 
‘ition of the pointer marked on it when the 
plates are all the way in ‘The plates are 
then drawn out so as to clear the fixed 
plates, and the position of the pointer is 
‘again marked. A paper scale, correspond- 
ing in length to the distance between these 
two points, is divided into fifty equal parts 
and glued to the strip. 


Keeping the Tire Gage Handy 


“THE ite gage is considered  necensity 
around every garage and repair shop, 


pee spurs 
4 


lost, and, alas, 
also easily sto- 


len. In fact, 
after a man is 
through with it, 
he is apt to put 
it into his 
pocket, absent 


eee sax 
‘een 
Tonvew., 


Gage soldered tn eam 


‘does not interfere with the use of the gage, 
but it is too bulky to ft easily into the 
average pocket, —H. F. B. 


“Raincoat” for Auto Distributor 


‘OTORISTS who are troubled with rain 
‘of moisture xotting to the distributor 
‘and causing the 
engine to miss 
will appreciate 
this solution of 
the problem. 
‘The distributor 
is enclosed in a 
section of 


tathered atthe 
top to. form a 
sort of bay with 
open bottom. 
‘The tube acts as 
a raincoat and 
docs not interfere with the inapection or 
| the adjustment of the mechanism. —B. J, 


‘Made trom inne tube 


Fiues should not be thrown loosely into a 
drawer or chest with hammers, wrenches, 
‘and other heavy metal tools. it does not 
take much misuse of a new file to dull it 
so that it cannot be used to the best 
advantage —D. E, 


‘Qnty emeh af the badings eared by the Bell Spm are shown in th pete. 


A Telephone City 


largest investment of the Bell 
System is in its 1,600 modern 
buildings, with a value of $144,- 
000,000. Ranging in size from 
twenty-seven stories down to 
‘one-story, they are used princi- 
pally as executive offices, cen- 
tral offices, storchouses and 
garages. The modern construc~ 
tion of most of the buildings is 
indicated by the fact that the 
investment in buildings is now 
cover three times what it was ten 
years ago. 

Every building owned by the 
Bell System must be s0 con- 


Above is an imaginary city, 
made by grouping together one- 
ith of the buildings owned by 
the Bell System, and used in 
telephone service. Picture to 
yourself a city five times as great 
and you will have an idea of 
the amount of real estate owned 
by the Bell System throughout 
the country. 


If all these buildings were 
grouped together, they would 
make a business community with 
400 more buildings than the 
total number of office buildings 
in New York City, as classified 


Depestincat structed and 20 situated as to 
bythe Depetnest of Tccmmad aoe wit. cliieny. the We: 
phone public in each locality, 

Next to its investment in and to be a sound investment 


modern telephone equipment, the for future requirements. 
“BELL SYSTEM" 
AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


AND ASSOCIATED COMPANIES 
One Policy, One Syxtem, Universal Service, and all directed 
toward Better Service 


“* THERE'S MONEY INIT” 


SAE=LEABN TELEGRAPHY= 


——-— MORSE AND WIRELESS—-——_ 


TEACH YOURSELF ‘§tcsisce #ite Suentaaiabn: SuistiTen Wonorase 
Sooblormna.sarsman mee ccenee ea ape eee Spe: 
SCO. ta Hudson Street, NEW YORK 
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Make it a 
Real Vacation! 


OVER the lls to vacation land 
‘with care left far behind! Fifty 
‘or five hundred, good roads oF 

fad, just say where you want togoand 
2 Harley-Davideon will take you there 
comfortably, swiftly, economically 
anit are pleasant minutes 
stant lakes, streams and camping 

grounds are but a jaunt away when 
Sou rides Harley-Davidson, With 
‘your pal anda week's 

prov (heroomy 
Fide-car, you're off for 


ORRSHOP 
‘This Loudspeaker Is Built 
Entirely of Wood 
By Walter Lyon 


ADI0 enthusiasts who are woodworkers 
‘Zan make a loudspeaker that will give 
‘good results with a radio receiving set and 
Ewo stages of audio amplification 
"The outside of 
the loudspeaker 
may be 
| any wood that will 
\ match your own 
‘wireless cabinet: 
for beat results the 
interior should be 


either af white the aime of your il 
Marie unek ot m= 
1 make itt Tes cage grooved sound And you don’t spend 


aerial as good as.a = 
| S12"? Whatare the latest de- ee ee 

elopments in loop aerial? How a sounds ith 
\ regen! wee |S eMS 


most of your vacation 
money for car fare 
‘when youridea Harley 


iipin, pieces Davidson, Fifty miles 


\ eatipment tse oyreaey || gued iether. Atty Sh ma been fora dollar—gas, oil, 
Soups amare erety |] | i a the 6}¢in. radius is laid fand all, That's 
ogee Lore better resales? Wrienmed cut on a bandsaw or worked out Mil ie costal Ask your 


dealer for free demon 
ee Stration and hiv 
payment. plat. 
Sek un for ustrated 
erature. 


Harley-Davidson 
‘Motor Co. 
Milwaukee, Wisconsin 


ty hand. ‘The curve is then carefully sand- 


and thousands of other Sy hand. The cory erecta mriae a 
ol | 


‘questions are analyzed i 


"The next step is to lay out guide lines on 
top of this block and down the back, so that 
1 the angles at wl 


Lela, Radio Handbook is the Attra ater 
fir real authority on all radio 

tubjects. Lefax knows all 
Nowcin every phase of radio. 


Ite authors are De. J. Det 
finger, Chief of the United States 
Bureau of Stands ro Labo- 
ratoryand Ls. W Alter 
Tate Chiet, Te has been ofcially 
Gvmained “and approved by the 
off Standards to insure 
Tbvolute aeeurney- 
Leff technically correct, yet 
written in everyday ie 


chamber in constructed 


ouree of da 
Te contains, not opinions, mat hear 
tay, but tied. and tested fact — 
ind always the newest. 


Knows all—Tells how 


roperly with the side pieces. These 
proper afah are marked 8, are then at 


tached. 
fat 2 is a 1}¢in. block, shaped as 
sree Sad cot with the same angles as 
aare'T, it is then glued and nailed be- 
Band their bottoms. 
0 pieces of 124-in 
left-hand, in which 
own. ‘The pieces 


eel Stat rp soar bandos = 
Slap ode 


AND THE DEAF HEAR! 
THE VACTUPHONE 


INVENTION OF EARL ¢. MANSON 


Tioueh poe aml 
seamen device se 


dire gvected 


The eg ona ae sa ei a 
are then glued together and to the upper | } Enz. pea Hepsi isauacration 
Sater iSmea br : tare 

clo termed 12,984 Serie made | | wilt mann we 


July, 
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Homemade Loudspeaker of Wood 
(Continued fam soze 90) 
counterbore, or fasten a piece of automobile 

inner tube there with a coat of shellac. 
Parts 4 are blocks to hold the side and 
bottom away from parts 3, the lower see- 
tion of the soundbox, and small strips at 
the top serve purpose in holding 


Horns for holding the telephone receivers 


the upper part of the soundbox away from 
parts 6, the sides and back. 

Tn shaping the tone channels, a try 
square, oF even a piece of eardboard cut 
perfectly square, may be used to test the 
trueness of the curve, 


Bottle Serves as Cheap but 
Efficient Aerial Insulator 


By John H. Schalek 


HE radio antenna insulator shown in 
the illustrations has been in use for 
~ | the past two months, It effectively in- 
sulates and sup- 
ports a two wire 
+ | No. 14 gage flat 
‘aerial thatismore 
than 120 ft long. 
It has withstood 
several very s0- 
vere wind and 
rain storms dur- 
{ng that time 
without break- 
ing or losing its 
insulating prop- 
erties, 

The photo- 
graph shows the 
Insulator holding 
8 miscellaneous 
lot of iron weigh- 
ing over 11 
pounds. This 
is equivalent in 
weight to a four- 
‘wire acrial 225 
| ft.tong of No. 14 

copper wire. ‘The insulator will proba- 
bly hold ag much as 20 Ib 

‘The sketch clearly shows the construction, 
of the stopper. As the nuts are tightened, 


= 
“Testng inlnter with 


| the tapered wooden plug forces the soft 
rubber tubing tightly against the neck wall 
| of the bottle. 


is proving its superiority by 
the reports of its efficiency 


CrosleyHarko SeaiorV 


Tuner and Detector 


| Crosley Mfg. Co., Cincinnati, 0. 
i ants s 
[ nome 


eee 


OL 


Gosley Parts 


better- cost less 
write it catalog 


USE. 
| THIS 
| COUPON 
1 
1 


ARITHMETIC OF ELECTRICITY 


‘A practical tratioe on electrical caleuations 
1 at Mads reduced to a series of rales all 
the simplest forme, and. Inrciving only 
‘ellnary arthmetic 200 pp. Price $1.50, 

POPULAR SCIENCE MONTHLY 

225 W. sonst. = New York 


Convert Your Bicycle Into a Motor Cycle 


byusinga Steffey Motor Attach- 

Bient, Simplest machine on the 

market. Fite any ordinary bie 

de, tached.” Prac 

teal—Successful. ‘Send stamp for circulars, 
STEFFEY MFG. CO. 

Dept. S, 5026 Brown'St., Phila, Pa. 


Building and Flying an Aeroplane 


Pre, $1.69 Penton 


POPULAR SCIENCE MONTHLY 
1225 W. 20th Street, New York City 


CONCRETE ON THE FARM AND IN THE SHOP 
This sew took llustrates and describes in plain 
simple unguage may ol the numerous apolances of 
ancrete within the rage of the heme worker 
Price, posta, $1.00 


new, absolutely first cord tires, Guaranteed 5,000 


tes sad adj 


the list price on that guarantee, The 


include a brand hew United States Tube, 
ES 


Send'no misicy. ust wre today Had tall ws the sini of your tires 


Sei namter you want’ ‘Tires wil be suigped 6,0. D. 


win section 


Sawrapped for icopection. All Ures have noua teat. 


CHARLES TIRE CORP. 


Dea 514 2824 Wabash Avenue, Chicas? 


Build Your Wireless 
Receiving Set on the 
ABC Sectional System 


hereshowthree ABC 

Units which form the 
ideal combination for a re- 
ceiving set. They may be pur- 
chased one at a time if de- 
sired, enabling you to add to 
your station at any time with- 
outdiscardinganyequipment. 


No. 5010 Crys- 
tal Detector 
This first unit is 
capable of re- 
ceiving wireless 
telephone up to 
25 miles. The only accessories 
needed are the "completion pack- 
age” and 2,000 Ohm head set, 
making the total price,...$40.00 


‘No. 5013 Com- 
bination De- 
tector and 
Amplifier 

The first two 

uni 

vacuum tubs outfit capable of re 
ceiving wircless telephone up to 

150 miles. Price, $37.50: and for 

both units complete, except stor- 

see $94.70 


No. 5014 Two- 
Step Ampli- 
fier 

The third unit 

will increase the 

range and signal 
strength of the two previous units 
very considerably. Price for this 
unit alone, $45.00: or for the 
three units complete, except stor- 
age battery,... $155.55 
‘Wehaveavery complete lnerexing and 


‘educational catalogue which you # 
have. Ask your dealer or write us 


Jewett Manufacturing Corp. 


Popular Science Monthly 


Pictures Show Steps 


Crystal Detector Receiving Set 


in Making Sensitive 


be 


ai z 


HE first step in making the Porutan 

‘Scrmnce MowTuty erystal detector 

radio receiving set is to wind 124 
turna of No. 24 single silk-covered wire on a 
cardboard tube 4 in. in diameter and 34 
fn. long. No wire is wound for a space of 
about #4 in. at the center where the rotor 
‘shaft passes through. The winding is ear- 


ied across this space in any convenient 
way. 

‘The next step is to wind the in. ball 
rotor with as much wire as it will hold. A 
ball rotor already turned may be pur- 
chased, although if 2 lathe is available, it 
is'a simple matter to turn one. Wind up 
‘one half of the rotor and carry the wire 
‘through a small hole into the central open 
ing. ‘Then wind up on the other 
being sure to wind in the same direction, 
‘and carry the end through another hole. 
‘Splice and solder the ends on the inside. 

"The panel, which ie 5% by 835 in., may 


This Is the Now Famous Radio Set of the Home 
Workshop Service Department’s Blueprint No. 7 


be laid out from the blueprint simply by 
placing it beneath the full size panel layout 
fon the blueprint and making punch marks 
through to. mark 

the exact center 
of each hole that 
‘must be drilled. 
Panels of ot her 


course, ‘be "used, 
provided they are 
zo smaller, as the 
set could "not be 
compressed into | 
much emaller 
space." Three-ply | 
Veneer §/16in, 
thick, if obtaine 
able, ‘will serve as 
2 sche Tr 8 
Composition panel, 
‘When the panel 
thas been arilied, 
run a Gin. length 
OfNo, 8 brass rod, 
threaded through: 
‘out its length with 
452 threads to the 
inch, through the 
{tube and ball rotor 
jn such a way that 
there are 2 or 4 
nuts on the rod in 
the large center hole of the ball rotor. 
‘These nuts then can he tightened against 
the upper and lower internal surfaces of 
the ball rotor im such a way as to hold it 
securely.” It is advisable to make the hole 
Through the ball rotor a tight Mt for the 
Colina om tne) 


re 


Fuly, 19: 
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Making Crystal Detector Set 


| 982 rod, so that it will cut a thread in the 
| wood: ‘then. pass the projecting end of 
the rotor shatt through the central hole in 
the panel and at-| 
: tach the tuner by 
means of two 3;~ 
| in, No. 632 brass | 
machine screws. 
| ‘These screws do 
not passthrough 
the tube, but el 
ie'to the panel by 
| means “of ‘copper 
burrs. Split three | 
more burrs in hall 
and me three 
halves on each side 
asapacers. Next, 
attach the rotor 
knob and pointer 
and adjust the ro- 
it tures 
tasctly in the cen- 
ter of the tube. 
‘The tuning of the primary. is accom: | 
plished by turning two sliders: the ends of 
Which touch the turns of wire in such | 
way as to make contact. One of the 
Tliders covern one half the turns, and the | 
‘ther alder, on the other aide of the panel, 
overs the remainder of the turns 
For the sliders use knobs that have atts 
fastened to them or knob that have collars 
and set serows 40 that short length of | 
8/32 “rod can’ be. fixed “firmly” to them, 
Knobs with 8'32 bushings ean be used only 
it the rods are pinned to them. On the 
Under side of the panel n strip of No. 30 
B.& 8. ange apring beam, 1 by 24 iny i 
fastened to each slider rod by being fast- 
tned securely between two nuts and lock- 
nuts, “Each slider ls dented slightly with 
‘center punch near the outaide end.” It 
in thin projection that makes contact with 
the turns on the primary tube. Be sure 
that the two stripe cover every turn of the 
winding. No great amount of tension is 
Teceasary when once the insulation has 
teen cut away. 
‘The catwhlaker is attached to a 
length of 882 rod that pases thr 


spt serene 


“To via of pan 
ria nnd pean 


thy upeee att ace 
‘ein 
‘. 


slot in. the wooden detector base and is 
pivoted between two wood screws. The 
construction is shown clearly in the illus 
trations, 

“The step condenser ia simply three small 


| PoruLAR SCIENCE MONTHLY 


Hear the Wireless Concerts atHome 


from far and near. The latest news, market 
and weather reports now broadcasted by radi 
by our Government. Stations all about you 


275 page No. 16 Radio Catalog—just out. “Send 26c in coin carefully 
‘wrapped for your copy of this wonderful book, the mont unusual and 
‘Complete catalog ever put between the pages of two covers, Not sent 
otherwise. It i not only a catalog, but a wonderful text book on 
Fadia. Enormous cost and tremendous demand prevents further 
istribution at a less retainer." 


Ever since the year 1909 


Duck’s Radio Catalog 


“Over fifty pages of the 
‘diagrams, e data and information 


co radio, including important i for building 


Radio Sets Cost Very Little 


Complete sts sel for as little ax $20—some even less. Today there are thousands bringiog. 
Into their homes lus, concerts and bews hundreds of miles away. and with a foud spent 
tovreplace the celvers on the ears. the entire family may clearly and distinctly enjoy the 


DUCK'S NEW TYPE “CQ” RECEIVER 


[An Epoch Making Contribution In Radle Reception, 
"Combining the Utmost Selectivity 
‘Simplicity of Operation, 
Or new Type "CO" tee 
aepgmalg ira 


casn, Pitsburgh and 


These compre detector 


rccver in ais eying the_umtal acceso 
ah 28 tion i ora er 


tenet Veieted Western Bhetnc from wink st 


eseei8 


Many polished metal receptacle mounied Int 
from top of baw 
Sie el Sas very bit ‘i he sire 
‘The abore ema wil have refinements found on few otners of a competitive tute, 
‘apacey ou these Hemi ln very big’ Dealers should address Dep. 


——D EALERS———_ 


reaponaibie dealers in every cty and tow in the United State, both forthe sale of 
‘$25 Ut shaer worth wile line radio goods on alo which 
‘We'cam afer you facies and advantages that no other radio 


WILLIAM B. DUCK CO., 224-228 Superior St, Toledo, Ohio 
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| THE MODEL T FORD CAR 


Its Construction, Operation and Repai 
Including the Fordson Farm Tractor, F 


By Prot 7 O*Conn 
Rents of fhe nacre cetrcian ae painted 


aay ala Se ee | [ctr and Sere Spec, Ford Motor 
Track Pre a0 Bona 


1225 Wout doth Strcot, New York POPULAR SCENCE MONTHLY, 225 W. 29 S., New York 
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Motor and Generator Bargains 


For Household and 
RADIO Use 


Bargain No. 4—The 
cient Mpe 110 vol 
yee, A, CP'Motor shoven 
n't cut. "Weighs 28 li 
in aly "ake 
eave of Shop. pea 
fonds, Jute the 
er fet asking 
chines, grees 
fame. venting ans, roa sepa 
ators ily lat 


Ghertoole: = === $13.50 
Baral No. 2-36 ..110 vi, este 


ALC. Synchronous Motor, for 
spark gap ~~ $20.00 
Bargain No, 33, p. Motor and Generator <1; 110 vol, eye; 
for charging "A" Batterien = = es een z 
arpa Wo.) 110 220 volt, 60 cyte, A.C, Combined Motor-Gene 
rar with low voltage for charging “A Battery, ad 800 volts for brondonting 


$35.00 
$100.00° 


inne ‘Shipment trom 
AC aT tetondel onrar wee 


NORTHWESTERN ELECTRIC CO., 10-420 So. Hoyne Avenue, Chicago 


lied tnetaatiy with a re buon 
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| condensers made from tinfoil and waxed 
‘One is made of two strips of tin- 

4 by 2 in., the second of three atri 
and the third of five strips. Each strip is 
insulated from the others by means of 
waxed paper, and leads from the strips are 
taken out alternately to the right and left 
| ends by means of fine wire such as may be 
obtained by untwisting a short length of 
‘ordinary lamp cord. When each condenser 
is finished, it is folded in two places #0 aa 
| to form a'square approximately 4 by 34 
| in. and bound with a piece of tape or 


gummed paper. Bending them in this way 
fastens the fine lead wires firmly 40 that 
there will be little danger of their pulling 
out 

‘The leads from one side of the three con- 
densers are taken to the condenser switch 
points. The leads from the other aide are 
twisted together and taken to the serial 
binding post. The condenser switch arm, 
Js connected with the ground binding 
ost. 

Tt is necessary also to make a fixed con- 
denser of two pieces of tinfoil 2 in. aquare, 
‘The same general method is followed, even 
to folding the condenser. One lead is 
taken to one telephone binding post. and 
the other lead to the other telephone bind- 
ing post, ‘The condensers are so. small 
they may be suspended by means of their 
leads, expecially if these are enclosed in 
‘spaghetti tubing. 

‘The remainder of the wiring is simplicity 
itself. “One slider is connected with the 
ground binding post and the other is con- 
nected with the acrial binding post. One 
end of the rotor winding is connected 
‘with @ telephone binding post and. the 
other one with the pivot screws holding 
| the detector rod. ‘The crystal cup is 
connected with the other telephone bind- 
ing post. 
| “In order to have the connections from 

the rotor as flexible as possible, it is well to 
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Peerless 
Radio Head Set 


Used and gndorsed by proeslonal radio opee- 
‘ove Math tally materi ed eae 


Se fo ge ealdacto 


tt 
‘djntab eo any beat 
dep Ht covertly. 


Immediate Delivery 
it Nowy Ont Cased Chad 
‘2000 Ohm Set $6.00 3000 Ohm Set $7.50 
Prepaid 
United Radio Corporation, Mie. 
ahedois Aves Roce 


Stag Laboratories i 
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Making the Crystal Detector Set 
make two “pigtails” by twisting together 
four or five thin wires from a length of 
lamp cord. If the rotor does not remain 
fixed, but has a tendency to spring back 
after being adjusted, arrange two opposing 
springs of twisted wire at the bottom of the 
case to grip the rotor rod with sufficient 
tension to overcome the torsion of the rotor 
Teads. 

‘The panel may be fitted into any kind of, 
bbox that suits the fancy of the maker. The 
fone shown in the blueprint is 15 in. long 
644 in. wide, and 6 in. high. A lid may be 
added if desired, 8 in. being a convenient | 
depth for it, 

In testing and adjusting the set, it will 
be noticed immediately that the tuning is 
very sharp and that a trifling turn of either 
slider or rotor will tune a station in or out. 
With certain telephones the fixed telephone 
condenser does not seem to be necessary, 
‘due to the condenser effect produced by 
the two conductors in the flexible cord 
leading to the phones. 
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| outside the room where I was listening in 


No reason why I should not reach out after 
Bagdad, Irkutak, and Tokio. 

T want both the simple but efficient 
galena detector outfit and the moat sensi- 
tive amplifying receiver, mounted in a case 
that can be wheeled around as easily as a 
tea cart and connected in any room in the 
hhouse with any kind of an aerial that will 
beat serve the purpose of the moment—a | 
high and long one for long-distance work, 
‘or a loop that will shut out interference 
from two directions and give good results on 
moderate distances. 

‘Then I want one of those little receivers | 
packed in a case as light as my wife's hat- | 
box. With it I want a loop that will lie fat 
fon top of an automobile when not in use | 
and stand up and turn as desired when in 
use. I want to use it on motor trips and on 
the train and steamship. I shall need it 
with me if by any chance I have to spend 
season in a hospital or a sanitarium, 
fe stood on the tops of mountains 
and looked down at farmers plowing in the 
valleys, factories spouting their black 
smoke upward, traffic cops steering lines of 
cears that look like beetles, busy humanity, 
engaged in scores of occupations. I have 
whizzed through hundreds of miles of 
European. atmosphere in a giant airplane | 

ic activities of post-war 

on within my sight 

throughout vast areas. But when I want to 

get the fecling that the world is mine, to 

‘unroll before me, Lsit in a big armchair in a 

darkened room with my ideal radio outfit 
by my side. | 


Get all the joys 
Vacation Holds 
in Store for You 


—On the Way to Camp— 


If you go by auto a Ty¢ns Autor 
Aimeter nthe ‘cowl of your 
car and. a compass in Your 
‘tell you the altitude, 
tomorrow's weather, give 
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Tie Bath, Tina 
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porte 
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‘A. Taylor Candy Thermoneter 
SP fe Pearets 
ait aie 


A Tycas Fever Thermometer will 
‘he a fret aid in real or fancied 
illness. 


On Trips from Camp 


When you leave camp for favor- 
ite fishing grounds or on hikes 
through tincharted woods, carry 
2Toplor Compass to know where 
Sou go and wear a Tycos Pedom= 
ter fo tell you how far you go, 
Simply. write "Send me, without 
‘obligation, literature chat tells 
how Tyeot and Taylor, Vacation 
Helps Assure ail the Joys Vaca 
tion Holds for Me.” 


Taylor Instrument Companies 


ROCHESTER, 


There's a ror and Shér Temperature 
Instrument for Every Purpose 
ny 


oe Popular Science Monthly 
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Ty METAL GUTTING 


Products a re ee SAWS 


Bble at any marine hardware store, and used | 
Ta attaching lanternboards to the rigging 
tf sailing vessels, may be used to good ad- 
SUstages ‘he foot of the mast is supported 
Te mast step of 34-in, soft wood, in which 


att diagram, eyelet caer enc onuscn set 
Saiitetmavace = f 


time, labor and 
When you buy a saw for metal oF 
‘ood cutting—get an Atkins, 

Get This FREE Book 
“«SAW SENSE” 


Tewredine raen wetter 


Pda nt the mast should be a snug St Screw this 
Coptic [Gyo the erating of the canoe or, ino 
chs ‘ching is wed, tora sib, taking care that 
ree Efcucfewn are ot long enough to goall the 

ARKAY LOUDSPEAKER RADIO | |= throveh 
Y LOUD 0 "The leeward thwart bas bilge blocks 


‘The Arkay Horn fit» | | screwed to it at an angle to conform to the 
any make of recive, | [curve of the cance Make a shallow Ny 
ovr on iw0 || nthe tg lacs et he ends of 
mrt yaidente:| | card hero foes the | coneemuerion oF DUCTION SOM 
fata. speech or beard thar emgh the cutde al | CONSTRUCTION OF TNDUCTION, COWS 
frowdeasted con- | | the blocks into, the edges of the thwart. fs Gon end 
Protec the | | Before doing this, however, insert « 2}in 
Grint distor | stove bolt in the conter of the bilge block 
"You get | | into the thwart mortise, driving it in tightly 

its | | and letting the end project through the face 


E.G, ATKINS & 60x Ine 
Lee 
opts Ry INDIANAPOLIS, IND. 


justable at any angle. ‘The leeboard thwart 
[attached to the gunwale of the canoe by 
means of hooks in the same way as the 
Inast thwart, ‘The length of the leeward 
Thwart depends upon the width, or beam, 
ff the cance; the average length is given 


here. 

‘The Ieeboards are of ¥Gin. stock eut to 
the dimensions shown. ‘The edges of the 
bourds are planed down to 14 in. thick at 
‘the sides so that they will alip through the 


|friie rings in the screweyes, and coupling 
Yard and boom together by means of an § 
Kook. ‘The boom is kept close to the mast 


can TRO Terrance, | (by means cf a hall 
Serres ie So ee | fo estore dealing in boat supplies wil 
OG yey | gee | lbavetim can Ve made frm a ball 
Set Riera | MALATE, | | ound piece of rin brass § in. long, 
‘Hothel Riactis Co = "The sail is hoisted by a halyard of 3/16- 
maui, Sc, | ert Sett Se | | in. cotton rope renning ‘through a screweye 
EER | Resins ESigpef one“ One ened tie gud 
Se at ae | este Ne eas of tee pail on tho 
Weta | ere ins ig doe WZ_Teance at the ater. The 
SELES we | TERED cca isn the Rr th rat 
vrrnufaciarad ond Ditituted by | |Twoas who have cicans and other com 
1 Tuost with mall crew tops Know how’ 
Riley-Klotz Mfg. Co,,Ine. | | sicee tops stick To give 4 greater 
MC Maker S2.Nowwh, Nd. | [cera J mldeed s larg sat sort 
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Provides Fun for Kiddies 


| A FATHER with several children of his 

own and an interest in his neighbors’ 
children, constructed this unique merry-go- 
round on a vaeant lot. ‘The stump of a tree 
was utilised for the base. A piece of 1 -in 
pipe was set upright in the stump and held 


plumb by pouring cement around it. The 
‘concrete also formed a substantial coating 
over the stump. 
The framework of the swing was sup- 
ported by the pipe. Two pieces of 2-in 
plank made seats for four children, who 
either push themselves around with their 
| feet or get another child to turn them, Once 
in motion, the swing will revolve for a 
considerable time, merely by ita own 
momentum.—P, W. SHULTIS, 


Shelf under Automobile Cowl 


A SHELF under the cow! is handy for 
the automobile shopper or tourist, 
‘Small packages may be laid on this sbelf 
without fear of being stepped on or sat 
upon. When touring, the road map may 
bbe kept at your fingers’ tips, and your best 


hat may ride without causing the least 
ripple of worry as to its safety. 

‘The shelf should be cut a little less than 
the width of the car body so that it may 
easily be placed in position and removed. 
‘The front edge is notched to fit around the 
steering column, on whieh it reste: the back 
‘edge rests on bolt heads ora cleat,—W.S.R. 


Bicycle Drives Ice-Cream Freezer 


JEAN std bicycle frame is lying useless in 
attic or cellar, or if one ean be purchased 
| cheaply, it will pay to rig it up so that it 
can be’ used for operating an ice-cream 
freezer. The frame is blocked up, bolted 
rigidly, and braced so that a person can sit 
fon it and pedal; and a chain is used to 
transmit the power to the ice-cream freezer, 
on which the crank is replaced by & cog 
wheel. —Geonce L. DoucLass, 


A Partner for Your Every Onting 


OU outdoor folks, who spend your week-ends or 
entire summersat lake or stream, in camp or cot- 
tage—for you what vacation pal can compare 

with an Evinrude? 

Distant fishing grounds, favorite picnic spots, neigh- 
boring resorts and beaches—all are quickly and easily 
reached when you have one of these husky little motors 
to relieve you of oar-work. And every member of 
your family can use the Evinrude—it’s so simple to 
operate. 

You now have the choice of two Evinrude models— 
the Standard, for more rugged service, and the Light- 
weight, an easily portable 50 pound motor, preferred 
by many sportsmen. 


EVINRUDE MOTOR CO. 


(1 Evinrude Bl. ernie, Wi 
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DETACHABLE MOTORS FOR WA maigitwerge 
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Brcase of conditions which grew 
‘out of the war, there never was & 
time in the history of America when 
| Chemists were in such demand as now. 
Good salaries await the right men. 
No work is more interesting—no o 
profession offers greater opportunities 
For 30 years the International 
Correspondence Schools have been 
| graining men in just your ¢ 
for success in Chemistry 
other subjects 


ind over 300 
“They will help you 


peals to you. 
raped into fine jobs through I. Cs 8. 
training. 

Let the I. C. S, hels 
the work you li i 
below, then mark and mail it ye 
‘This igate you in the least, 
sd i il ing you the fll tory of 
‘what the I. C, $. can do for you. 
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Resilient Bait-Casting Rod Was 
Made from Buggy Whip 
By H.C. McKay 


MASE st tear ota casting are 
Nnissed by the Younger fishermen De 
cause of the expense of = good outfit. A 
SET od as not the necessary resiliency; 
tetthy mind, forthe finest work, and a good 
‘split bamboo rod is expensive. 

as chan $2.50 I succeeded in making | 
tod Twould not trade for all the fancy 
a ream the market. It is not a nickel” 
Slateshing-ilk-and-varish one, but it f 


“This strong we talaneed cot com oe 


sal for fishermen, and “handles” 
t. 
ithe rod is 40{in, over all and it has double 


ring guides, brass tip, alll: windings, 


handle of soft cord. 
"To make » simil 

fairly good rattan buggy whip and strip the 

covering from it. Y¢ 

Core is of two pieces, joined as shown in Fig, 

2 'The lower end usually 

Fd tough wood, while the tip is rattan, 


‘Cut this core 12 in. below the joint and 
fiotn‘18 to 20 in. above. This will give & 
irq from 80 to 82 in. long. Sandpaper 


ismooth and lay it aside, 
‘old cane fishing-pole 


vnatever style you prefer. | The | Tuan GRADE. 
aced in such = | 
tthe rod comes in| WIRELESS. 
shown by the dotted Hines of oad Recsvers, Microphones Keyl, dat, Ble 
ides on the rod at 10-in maroon 3 
ri 4 ican G 
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| 
i 
alining it with the two guides. 
stmt ec aly at 
& 

Apeuiresegenta 
wae tn sme! so 
ail act tc 
tora, apne ape 
srs ho Tal 
rapt id, 
pressed firmly home, the guides being 
Hers at oe 
Hen ote, aS ed 
ire tela eae 

a ihe ets 
Ties em coe 
wih te a 
flexible and thoroughly waterproof. After 
ie al ge Ae 
cut and the free ends wrapped closely 
around the rod; the varnish then holds 
them in place. At least three coats should 
be given; six or seven are better, 
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Quickly Made Awning Will Shade 
Exposed Door Effectively 


ONE continuous piece of iron rod is bent 
to the indicated shape and, after the 
canvas in attached, it is fastened to the 


ett in many 


door casing with heavy staples. An awning 
constructed in this manner, with a pro- 
jection of about 2 ft., serves to shade a 
gasoline pump beside a gasoline filling at 
tion. It cost practically nothing to put up, 
inasmuch a8 the canvas used was removed 
from an old automobile top.—G. A. Luzns, 


Repairing Clothes-Wringer Rolls 


“THE, rolls of ordinary clothes-wringers 
usually wear in the center. To repair 
them two methods may be used with little 
‘expense or difficulty. 

‘The firt is to shave down the ends of the | 
rolls until the diameter of each is constant | 
throughout its length. ‘This is possible only 
if the rolls are not badly worn, 

‘The best repair is to build up the rolls 
with raw rubber, vuleanize them, and 
trim off the surplis. After removing the 
rolls, wash them with gasoline and fill the 
depressions by winding on strips of vulean- 
fixing rabber such as are used for repairing 
automobile tubes. Wrap strong cord 
around the fresh rubber, compressing it as 
tightly as possible and bake the rolls in an 
oven at 250° for one hour. The rolls are 
then trimmed with a sharp knife. Finish 


with fine sandpaper.—D. R. V 
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“The BVD'Red Woven Label 
is the Trade Mark by which 
The BVD. Company assures 
you the far-famed comfort, 
long wear and dependable 
ity of its product. 

f The BYDCompany 


Harry R. Greer Co, 555 MeLaran Ave., St. Louis, Mo. 
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Upon him, and his to 
to serve 10 great a portion of the 
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Locking a Ford by Modification 
of the Ignition Key 


YOU can rig up a lock that will answer 
the same purpose as a. special Ford 
ignition switch lock without costing a cent. 
‘The trick is simplicity iteell, yet it wil fool 
anybody who tres tamper with the ma- 

‘The working part of the ordinary Ford 
ignition key consists of one central pin and 
two side prongs 
Saw off the end 
of the central 
pin, as shown, 
and make alittle 
plug of wood just 
big. enough to 
drive into the 
central hole of 
the switeh. © Cut apiece of this plug the 
same length as the piece sawed off the key 
fand push it into the hole the central pin 
of the key enters. 

‘When Mr. Smart Aleck comes along with 
his ordinary Ford key and tries to unlock 
the ignition to have a litte joy ride at your 
‘expense, he finds that his key will not go 

to the lock far enough to turn. “Your own 
ey, which has been made just enough 

orter to go into the lock and turn, will 
still unlock your own or any Ford not 
specially protected.—JACK L. BAKER. 


Irrigating the Small Garden 
with Overhead Pipes 
A SMALL irrigation syatom for the 
frarden may be built in such a way 
that the available water power is made to 
perform all the labor 
‘The ayatem consists of an overshot wate 
wheel connected with 
by. meana of a chain drive, 
pump the water is piped’ to an overhead 
{Sytem of piping, from which the water is 


‘sprayed over the plants, The pipes are 20 
placed that the sprays just meet 


Popular Science Monthly 


ae Se ONS 


= 


ae 


Rretion of piping can sack be abut aa, | BUCHSTEIN’S FIBRE LIMB 
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‘The piping system 


ing is taken out in 
the fall, so that it is 
easy to replace the 
uprights in the 
spring. During the 
‘winter the water 
wheel, pump and 

ing are all stored 
under shelter. 

‘The overhead sys- 
tem of piping does 
not interfere with 
cultivating the gar- 
den because the piping is spaced well apart 
and the pipes are not put up until after the 
| earden has been started.—G. E. P. 
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RADIO For THE NATION 


Stores in fs large cites enable tha orpaniatog 
‘etal wlus the greatest speed and economy. 


2071 CENTURY RADIO CORPORATION 


‘A Torch with Hundreds of Profitable Uses 


‘TORIT ACETYLENE TORCH No.1 


Ear omt 
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TUSKA PARTS SET 


‘Type 223 Price $27.50 
Wave Length, 180-500 Meters 

Many amateurs prefer to assemble their 
own sets "and tse’ their own ideas as to 
eeuits,ete 

TYPE No. 223 consists of all parts to 
make ening tuner ining di ar 
Pandard at ‘ol 


ai ond Amaten—Sed Fe Cds 
Tr Catan No 3. 


The C. D. TUSKA COMPANY 
40 Hoadley Place, Hartford, Conn. 
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How To Build a Boathouse that | 
Floats on Pontoons 


OF COMPARATIVELY Inexpensive 
‘construction is this floating boathouse. 
‘The construction is of the simplest type 
throughout, from the pontoons to the shed~ 
like root,so that any one with ordinary skill 
in handiing woodworking tools ean cons- 
dently undertake its building. ‘The boat- 

house, as design 
ed, will accom 


sores 


RADIO tans 
fat: 


“BOWLEGSand KNOCK-KNEES” 
UNSIGHTLY 


The Perfect Leg Forms 
‘PERFECT SALES CO,140 Hafele, Dt 45, Cee, 


modate a boat 
‘36 ft. long and 
10 ft. beam, 

‘The pontoons 
are nothing more 
than watertight 
bores. The joints 
should be bevele 


Keery home 


rm 
flout otit. "We'new ode! camplcte outs 
From $8 up. 


‘One cory ofthis booklet te yours, ree. 
Rtiese Dope 
Montgomery Ward & Co. 
Kansas City Chicago St. Paul 


to form shal- 
Tow V-shaped 
‘seams, open 
about i4in.on 
the outside. 
Fillthem with 
foakum, drive 
ing it tightly 
fn with mallet 


tions stiffen 
the pontoons | 

id limber holes are eut to allow any water 
that may enter to run freely to the 
pumps. Pad the inside edge of the por 
toons to prevent scratching the boat. 

‘The tie beam which prevents the pon- | 
toons from straining out of alinement at | 
the water gate is removed when taking | 
out oF putting in the boat. The inside 


(Contiened om page 102) 


Radio Comfort 


‘The thrills of wireless entertain- 
ment in the home are enjoyed 
only where high grade receiving 
apparatus is installed, 

‘You can ensure the maximum 
of radio pleasure and comfort 
by insisting upon having your 
receiving outfit equipped with 


Stromberg-Carlson 
Radio Parts 


“Stromberg-Carlson Radio Head Set” 
pleasing vit—quick adjustment —fine 
tonal ti iy faithfully 


reproduce even the fa 


test omg, die- 
tahoe ea 


‘Stromberg-Carlson “Radio Jacks” are 
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Serene 
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She cea 
‘mumelacture of radho and tehphone 


Stromberg-Carlson Telephone Mig. Co. 
Tessar othagexena a) Tne 


‘Address vente office. 


bitious salesman of Louisiana 
ized that in order to get along he 


must become master of his job. He 
enrolled for the United Y. M. C. A. 
‘Schools’ course in Salesmanship. His 


employer wrote “Ie observed that he was 
applying salesmanship principles to his 
‘enh and ne efecto rena.” 


to a larger 
ight weeks’ 


month it this new job amounted to $500. 
Few could expect so quick and sch a 
tit every ambitions young 
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How to Build a Boathouse 
(Comated rom baer 100) 

face of the beam acts as a bumper for the 
| boat and should be padded. Regular 
house construction is used for the frame. 
‘The roof will weather well merely painted, 
but a covering of roofing felt makes a more 
durable job. 

‘A length of old spar or a roller may be 
used for the windlass. The split bearing, 


i hp 
“indenter 


double-block tackle is advisable. 

‘The house should be moored with the 
door to leeward. A box, washtub, or 
apecial form may be made and filled with 
serap fron and concrete. ‘The two eye- 
bolts are embedded and a chain bridle 
rigged up, as shown. About 20 ft. of 
heavy chain between anchor and cable ia 
advisable, although wire rope alone can 
be used. " Wire rope 34 in. in diameter is 
heavy enough. Two 900-Ib. or heavier 
anchors should be used, with cables leading 
to the corners of the house. Let the an- 
cchors stay down permanently and mark 
their location with wooden spar buoys or 
plek-pa when the house is moved.—C.8, 


A Soldering-Iron Holder 

MECHANIC is often at a loss where 

to lay his hot solderingiron. "He 
‘would not hesitate if the iron had a holder 
similar to the one shown. It is made of 
heavy strip of brass and is so constructed 
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“RADIO TELEPHONY FOR AMATEURS” 
By STUART BALLANTINE 
Formerly Expert Radio Aid U. 8. N. 
{is the book that tells the how 


help to the amateur operator. 
200” pages, fully lusteated 
$1.50 net, by mail $1.65 
‘SRXD FOR YOUR COPY 


DAVID McKAY COMPANY 


ra wore wonxsnor 
| Simple Hoist for Delivering 
‘Cement to Second Floor 


“TBE oist rigging here shown is a prac- 
tical application by a local builder of a 
lever lift used in placing a cement porch 
‘on the second floor of a building. The 
| usual practice is to hoist the cement hand 
over hand with pulley and rope. 
In this instance a vertical support was 
placed near the porch, bearing a com- 
dined swivel and pivot joint connecting 


Jimmy’s Diary 
Saturday, June 3rd 


"Our Boy Scout troop on 16 mile bicyele | SSyng'Sm0UNS TOR 


‘SRN AROUND FOR 


Fide today. "Frank Norton got 3 pu Bomeine 
Thad tube of Neverleak Tire Fluid 
first aid kit, " Squeesed Neverleal 


‘and stopt the leak instantly.” 
a e Joawy. 
Neverleak has saved many a delay, 1s the okt 
saverag fuatantead enticctory or mney atte 
Sica tube at sil biyele and repair shope 


Buffalo Specialty Co. 
115 Ellicott Strest 
Buffalo, N.Y. 


“two by four" 
about 16 ft. long. At one end a large pail 
| was fastened and a rope at the opposite 
| end was used for hoisting. 

The pail, when empty, practically bal- 
ances the beam and lowers automatically 
for refilling. When the filled pail is hoisted, 
the lever is turned about on the swivel and 
swings the pail in on the platform, where 

is dumped.—G, A. L. 
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Splicing Electric Wires 


“OUR of the most efficient methods for 
ing electrical conductors are shown 
jccompanying diagram. Figures A 
twisted joints, the second being 
more quickly made, but not so strong as 
the first. 
In C the wires are shown held together 
with wire rope clamps. If the space be- 


—2- —<ir— 


— c ° 


Four joints sat arp goed commectons 


‘spring tension deview 


MY! HOW THEY SELL! 


bactied ed san oe te tween the clamps is well soldered, this joint 


{is good for temporary purposes, since the 
‘wires may be taken apart quickly. 

‘A more durable joint is shown at D, 
where the wires are twisted and clamped. 
All these joints have to be well soldered to 
be of highest value—B. H. W. 
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Pp SECURE A PATENT, 


GET A PATENT, 
etc, Send model or sketch and description of your invention 
will give our opinion as to its 
patentable nature. 


RANDOLPH & CO. 
130 F St, N. W 


TO LEARN HO! 


IF YOU HAVE AN 
INVENTION and DESIRE 


send for Our Guide Book, HOW TO 
‘sent Free on request. Tells our Terms, Methods, 
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___ Fai WOME WORKSHOT__ 
| [Automatic Gage for Sawing Circles 
‘on Seroll- or Fret-Saw 
| A CIRCLE-CUTTING attachment for 
| ‘a scroll- or fret-saw may easily be 
| made. ‘From a tein. board cut a circle of 

Tay convenient size and chisel «alot in the 
| Center for the saw blade. On four different 
Tay off scales that will represent 
fameters. On the fist, for ex- | 


yy off a series of points that. will 
ies of Lin, 134 in., 2 in., 234 im 


w TO 


and we 


1624 F St, Washington, B.C. 


Beale & Park 


‘And Other Electrical Inventions Patented 


Mason, Fenwick & Lawrence 
PATENT LAWYERS 
Washington, D.C. —Extablished 1861 


aye wth va fous te gator of the Same 
Wabash eats ater went Sie: 
(Sun eee: New Vork, Chea, Dever, Sent, 
de marks voneen ed aterm 


RICHARDSON & ROGERS, 8 Aes Big. Wasingse 


“= PATENT 


_PATENTS,_.,.||-marersigisearit 
a cere tt ee || i 
ma wast sh i ee 


Mitwamale 


{ane derdooet 


ir ts 


the illustration, The actual 
from the center will be 
in. % ing 1 in. 134 in, ete. Do the same 
‘the second fine for circles of 134, 134. 
tg 28, in.;_on the third for 194, 184, 244 
insete.; on the fourth for 184, 134, 23 in. 
ete. At these points drill” }-in, holes. 
Make a sharp-pointed lug to ft them 


‘measurements 
‘ax much, oF 34 


snugly. 

“The fixture is attached to the saw table 
swith countersunk wood serews. When it is 
Gesired to cut a circle, the lug is placed in 
the proper hole and the piece of wood to be 
Cut is pivoted on it, ‘The wood is then re- 
Galved against the saw, the circle being 
Sutomatically generated.—Huat CARD. 


Countersinking Rivet Holes in 
} the Boiler Shop 
PUNCHED holes in metal fabricated | 


‘work for boilers, ships, and similar 
work are usually countersunk to overcome 
The crystallization that may result. A 
large boiler shop at Waukegan, Wis., has 
| adopted a small shopmade tool for doing 
| this work. It consists of a pneumatic drill 


salt truck for 


the dil a mounted 
i“ masts. 


mounted upon a hand truck so that it ean 
Maing in the direction of the travel of the 


truck. 
“This tool requires little skill or strength. 
thas reduced fatigue 


pains for lower cost. 

“The truck used is about 934 t, long, 2 ft, 
wide, and Ift, high. ‘The pneumatic drill 
Fr located at the front of the truck and is, 
Carried through the bottom of the truck 
| Body on a swivel oint Re 
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Automatic Toy Sand Dump 
Will Amuse the Children 
By Charles M. Miller 


MALL children delight to play with 
sand and it is almost as much fun for 

mechanically inclined grown-ups to make 
sand toys of wood and metal. One of 
these interesting toys is the sand dump 
illustrated. 

First make 2 trestle incline and a frame- 
work to carry the weight cord. The weight 
travels the same distance as the car on the 
10 the height is dependent on the 
ff the track. ‘The base must be 


tp) 
burying the bottom members a little way 

in the sand, 
‘The car is built so that the body remains 
‘Wooden buttons 


1 in. in diameter make good wheels: tin 


| roofing nail eaps are sometimes used. Small 


wheels may be cast of Babbitt metal or 
turned on a lathe, 

If the bottom of the car is made of wood 
1g by 216 by 3 in., the rear wheel block ean 
bbe nailed from the upper aide and the sides | 
of tin oF light weight galvanized iron can be 
tacked around the outside. As shown, 
the sides and end are made of wood and 
the bottom is of tin. The body ean also 
bbe mude entirely of metal. ‘The wire trip 
fs attached to the rear end of the car, 
‘soldered to a metal body or stapled fast 
toa wooden one. 

‘The base is made with two feet, 34 by 3 
by 12in, One standard is 14 by 3 by 26 in. 
sand the other 14 by 3 by 4in.; both are let 
into the foot pieces. A 4(-in. dowel makes 
‘4 ood connecting brace. The incline is 
14 in, by 8 in. by 26 in. 
to the standards, Pieces 1{ in. thick and 
4 in. wide are nailed to both sides of the 
Incline; the extra \¢ in. is left above the 
board to guide the ear. 

‘The hopper may be made of metal or 
wood. ‘The pattern for one of metal is 
shown: the flap should be soldered or 
iveted. If made of wood, the length of all, 
ides would be 4 in. ‘Two sides will be 414 

at the top and 34 in, at the bottom, the 
other two pieces being 4 in. at the top and 
44 in. at the bottom. 

‘The trap prevents the continual flow of 
sand while the car is down the incline. Tt is 
a little scoop hinged to the sides of the 
hopper. When the ear ascends, the wire 
tripper strikes the under side of the right 
tend of the seoop, pushes it back, and tilts it 


TRADE-MARKS 


COPYRIGHTS 


PATENTS coniicnrs 


SPECIAL OFFER PATENTABLE NATURE 


Before disclosing an invention, the inventor should write 
for our blank form “Record of Invention.” This should 
be signed and witnessed and if returned to us together 
with model or sketch and description of the invention, 
we will give our opinion as to its patentable nature. 


Our Three Books Mailed 


Free to Inventors 


Our Illustrated Guide BOOK 


HOWTO OBTAIN A PATENT 


Contains full instructions regarding U. S. 
Patents. Our Methods, Terms, and 100 
Mechanical Movements ‘illustrated and de- 
scribed, Articles on Assignment or SALE OF 
PATENTS, Patent Practice and Procedure, 
and Law Points for inventors. 


OUR TRADE MARK BOOK 


Shows the value and necessity of Trade-Mark 
Protection and gives information regarding 
unfair competition. 


OUR FOREIGN BOOK 


We have Direct Agencies in all Foreign 
Countries. Write for our illustrated Guide 
Book on Foreign Patents. 

Send for List of Patent Buyers containin, 
unsolicited Letters from tH 
others Wishing to Buy 


SPECIALIZATION Our Staff 


fll rr hee denna ntl a et 
soca creas ct gerbe yon tere ea 
peut Shree eerie Rohm 

ome canny oa SS eatceerees 
Sag eel peneentie p 
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THE VALUE OF YOUR PATENT 

Will depend much upon the skill and care with which your case is prosecuted in the 
United States Patent Office. "We spare neither time nor pains to secure the broadest 
posible patents that the inventions will warrant. ‘That every case entrusted to us 
Feceives (out best efforts, and that our work is done consistently, skilfully and th 
‘ughly is evidenced by the many unsolicited letters of commendation that we receive 
Constantly from our clients. We will furnish upon request lists of clients from any 
State in the Union for whom we have secured patents, 


Our New York, Philadelphia, Pittsburgh, Chicago, and San Francisco Offices 


Owing to the growth of our business we have established forthe benefit of our 
clients Branch Ofices in New Vork City, Philadelphia, Pa, Pitsburg, Pa, Chicago, 
iil'and San Francisco, Cal.’ These branch offees being located tn, these. large 


corel itn, together with our Main Ofice located near the US. Patent Ofc, 
in Washington, enables us to more promptly hance the tnsineas of our client, 
Aicalarly asthe branch offcen ave in comart touch withthe: Main Oficeand‘ally 
‘quipped to handle patent business ia alls branches, 


Highest References—Prompt Attention—Reasonable Terms 


Patent Attorneys 
New Yak Ogee, Oca 
oT Woebeeth Bldg. THE TIS by Bid. 


- 
Yay 
< 


e 


as described above, 


=e 


S10 Eps Bide. 
Chicago Oficen 1114 Tacos Blig. San Francsee Otees, Hobart Big: 
Main Offices, 760 9th Street, Washington, D.C. | 

Gentlemen: Please wend me FREE OF CHARGE your books | 


VICTOR J. EVANS & CO.} 
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‘Automatic Toy Sand Dump 
‘Conineed from foes 105) 
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The Hour That Counts! 


‘When you ace a man putting in his 

| noon hour learning more about his work, 
ho wont stay down. 

“antl he hits the 


ova. oF 
Fence 


as 
PACHET 
ey & 


eee 


— A 
Dette of metal prt cod reper am 
cond, the tap ia tipped and the sand falls 


ern 
fentjaltar mad enough has run into more | 1/, Hl P, Ball Bearing Motor 


than counterbalance the weight. When the 


far starts down the incline, the trap drops sana 
Torward and shuts off the hopper. As soon del pa 


eg | au the ear strikes the abrupt incline at the a4 

| BERR one Bl Bator, the body ti a 
eas wouermac oerantaert | 

\ eine Fagin oor 


ee 


At Henk Seige smount of : 
Fano sind in vance, a : 
Peter eceoaram | GEND FOR au 


‘of frietion to overcome. THIS FORM 


Handy Bottle-Cap Remover DONT LOSE YOUR RIGHTS 


A STRONG. pottle-cap remover for the | ‘TO PATENT PROTECTIO! 
iitchen or for pienies, where many 

‘caps have to be removed at one time, may | 
farfnade from a piece of in. hard wood | 


you have an_ulea ta potent soxt 
for free"PATENT ADVICE” and for 
form’ INVENTORS RECORD “which 
forms INVENTORS. RET proceeding: | | about 6 in. log and a wood seen. | The | 
“personal Service - nai shes be shaped Ses ore | 

a eae hole drilled at an angle into | 
ern, PACENT LAYER || wk ate eserves 
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THE HOME WORKSHOP 


Knots that All Fishermen Will 
Frequently Find Useful 


HE hitch shown in Fig. I is excellent 
for connecting the line to the loop of 
the gut leader. Generally the fisherman 
makes a solid knot and often has to cut it 
off and make a new knot, but this one, 


hil ie‘ well in tervic, wil come bares tte sent an 
| an ram te sheet le fy Bod eg Poland 


or the gut leader 
@ is one that Froed-EisemannApparatusisDesignedbyEngineers 
| Whe Designed Apparatus Now In Use by U. S. Navy 


The knot 


Ee 

True" Comaannets 

ued craters se mo 
Hag npc met ma 


‘on sight; It is simple anc. annot come un. | 
done. To loosen it, push on the long end | 
of the line, ‘The knot at bin another good | 
fone. Put the line or gut through the eye 
as shown and draw tight, Dovot clip the 
jare end too close. The same principle | 
Is involved in the knot at ¢ except that two 
Tope are thrown around the hook shank. 
‘The so-called turtle knot, with which 


many fishermen are not familiar, is shown | sede a 
in Fig. IIT. Slip the end of the gut through FREED-EISEMANN RADIO CORPORATION 
ook as shown at d and loop 251 to 255 Fourth Avenue 

id the loop over the hoo! 

all parts tight. An 
good hitch for attaching the fly hook 
lender,—Ronert Page LINCOLN. 


To Fold a Hike Map Handily 
ONE of the United states Geological 
‘maps makes an excellent biking guide, 


but is awkward to carry when rolled up. 
If it in creased or folded, it soon becomes 
legible, especially at the creases, and in a 
sshort time falls apart 


ae 
‘Cycle 
] ans oh 
ny arenes orate ie ae SAXOPHONE \ 


‘To obviate these drawbacks, cut the map 


* Sseditaadieaa 


them face up on a piece of linen or muslin a 


qorcomemer ars NE RADION «ii8i2n 


Panels and Parts 


‘miles should be cut off and pasted on the Preferred for high 
back, as illustrated.—A. E. ZIPPRICH. otha hich have inferior 


Use Borax Freely in Brazing 


Tope etek tema 
Tee §=©American Hard Rubber Company 


heating, apply powdered borax freely. 11 Mercer Street New York,N.Y. 


Even a Machine. | 
Needs a Prod! | 


A. counter—like a con- | 
science— tells what your 
machine ought to do, to 
do right by its owner. 


It tells what the operator 
guaht to do, to do justice 
by his employer. 

It wipes out the discrepancy 
between the production you 
now get and should get!—this 
checking-up by a 


Needer 
COUNTER 


You can get a “Veeder” for every 
machine where results are increased 
og ecurately radng her The 
SetBack Rotary Ratchet Counter blow is 
foe machines sch a punch poms tod 
tmetal at ‘machines, where 2 

Citing movement Ideas on operon 


cn fer uch thr of the 
Brees St Sel se rs 


‘model, $10.00 (lst). 


Speed Counter 


Here's the handicst instrument 
for ing revatio prsninte of & 
Shalt or Rywhedh You bold the ip 
{i the counter paint nd’ of revel 
that: ‘prem lightly. when ‘the second 
Ind ftw cams to 8 ae 
wasure when minute 
Eich conto the recording mechan 


(Cut less than $4 sie.) 
The Veeder Speed Counter enables you 
to hep mtr engines, generator, 
thafting "and imachines, operating at 
efficient speeds. Price, with two 
rubber tips (as ilustrated) $3.50, 


Send for free booklet no mat- 
ter wh 


The Veeder Mfg. Co., 


44 Sargeant St., Hartford, Conn. 


Tastes are often 
marred by having the 
varnish burned through 
to the wood in spota 
where hot dishes have 
‘carelessly been left too long. To repair the 
damage properly it is necessary to remove 
the varnish and refinish—a long, tedious, 
‘and often difficult job. Rather than go to 
‘that trouble, many person will let the 
table remain as it is. 

‘There is, however, a quick and easy 
‘method for restoring such a table if itis not 
valuable enough to warrant the longer 
process of revarnishing. Wash the top 
with a strong solution of lye put on with = 
brush, taking eare that none of it gets on 
the fingers. Scrape off the loosened var- 
nish with a piece of glass and, when dry, 
rub thoroughly with coarse’ and then 
smooth sandpaper. Once the surface is 
Prepared, simply rub it with crude. oll, 
which will give it a dull, artistic, and-dur- 
able finish. ‘Thereafter it will be no trou- 
ble to keep the top looking well. SR, H. 


‘Wane astrong brack- 
ct in wanted for hang- 


object, 
such as a machine part, on 
the wall, two stout wire nails 
may be employed. 

‘They are driven in as 
shown, so that the 
lower nail will net as 
@ support for the 
upper one. 

‘This combination 
makes a surprisingly 
strong and rigid sup- 
Port, even in plaster, and may often be 
used, especially in places where the nails 
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al: o ” 
Lighting Fixtures 
Ready to hang. 
Direct from man- 
ufacturers. 
Completely wired 
including glass- 
5 


Send for Catalogue No. 26 
‘End’ Dealers” ropanition 


ERIE FIXTURE SUPPLY CO. 
Desk A, Erie, Pa. 
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wit ve tidg or'comparativy Inco 
T flowers fres} 

Keep Flowers | cut 34in. ofthe end of 

from Fading | te tems and plunge 


the “freshly trimmed 
stalks “instantly into 
| Dolling water, ‘The petals wil be seen to 
become smooth and fesume thelr beauty. 
or keeping ext flowers in water, finely 
powdered charcoal, in which the’ stalks 
{ha be stuck atthe Bottom ofthe vase, is ex- 
preserves them surprisingly, and 
Tenders the water free from obnodous 
decomposition. Bessie Staruen 

T mab a large num 

ber ofvery hard wooden 

slats tonal close to the 

nda and the brads in- 

variably split the wood. 
Instead of waiting until T could get a small 
bradawl to punch holes, T formed chisel 
sedges on the brads by cutting offs little of 
the pointed ends, ‘This was done by plac- 
ing the brads over the corner of the head of 
‘hatchet and striking the points few 
sharp blows with « hammer. 

‘When these brads were driven in with 
thelr chisel points across the grain of the 
‘wood, they did not aplit the wood. I have 
Sent ge bs vik opal aval oe. 
Denny spikes in size with equally good re 
fults-G. M. Bueanowse. 


Non-Splitting 
Nails 


UR OWN BOSS 


AMUSKMIENT BUSINESS! 
“YOUN GAMES Make 


BIG MONEY 
See 
Pe aed 
WHY NOT. your 
PENN NOVELTY CO. 
TERN 


De Philadelphia, Pas 
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It Will Pay You to Own 
A MONARCH JUNIOR Lathe 


“The Biggest Little Lathe Built” 


There are hundreds of things made of 
metal or wood, for the shop, automobile 
and home, that you can with a 
MONARCH JUNIOR lathe. 

This sturdy dependable small engine 
lathe, guaranteed to do work with 1/1000 
of a tnch accuracy, was expecially de- 
signed for inventors, experimenters, and 
‘small shop owners who ‘need a lathe of 
their own. 

The Greatest Achievement in Lathe Building 


SEEAISLAngt 1225 "se 


‘Te eany to learn to operate the MONARCH 
JUNIOR ‘an ‘ven “eeinnery can't amt 
ip in every detail mame as 
big MONARCH asd We puseanteed fo do al 
stall work that any other lathe will do. 
You can find room for a MONARCH 
JONIOR practically” anywhere Inn small 
hop woffa tn Your home. Write tor 
‘day for ‘catalog and (ull information. about 
thls remarkable—low priced engine lathe 


‘THE MONARCH MACHINE TOOL CO. 
401 Onk Street - = ~ Sidney, O. 


UL Avena 70 SONOLL| 


‘SEND BTAMPS FOR CATALOS 


sovanet DOOR LOCKING HANDLES 
for FORD Closed Cars 
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i DIAMOND *##3st stest 
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NEW MOTORS 2s: 
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We Specialize 'n Small Motors Generators 


WAS, H. JOMKSTON, Box Mest Eve , 
IRELESS, TELEPHONE GENERATORS 


300 VoLr~i09 waTT 3400 FP. 


‘The A-B-C’s of Electricity 
(Coninned from pugs) 

out another. The induction provides 
‘treater range of tuning. 

‘The action of a condenser can be ex- 

plained without complicated terms, by 
| aeain drawing upon the water analogy. 
Suppose we build a water tank with 
hinged bottom, the latter so arranged on 
simple trigger ‘that when water has been 
added up to & certain definite volume, the 
bottom drops out suddenly, discharging the 
water in an avalanche. ‘To complete the 
picture, it must be assumed that the trigger 
device automatically returns the tank bot- 
tom, ready for the next discharge. We 
have, then, the ease of a water tank fed by 
numberless small pipes, the pipes discharg- 
ing their loads Into the tank until the 
liquid has reached a certain level. At that 
point the tank bottom collapees and dis- 
Charges the entire contents. Almost imme- 
diately the bottom is returned and the tank 
is filling again. 


The Hard-Working Condenser 


‘The condenser, as used in radio circuits, 
functions in a similar manner. The little 
electric waves come through the aerial, pass 
into the condenser, where they pile up, until 
tthe condenser has all it can hold, ‘Then, 
like the water tank, it discharges all the 
stored up electrical energy instantly. Of 
‘course, it should be realized that this com- 
plete action takes place hundreds of thou- 
ssands of times a second, but each time the 
‘action ia identical. 

Before proceeding further, an_under- 
standing of the meaning of the term “wave 
length” and of the manner in which radio 
waves are formed is ensential. 

If two persons had at their disposal a 
pond of perfectly still water, of almost any 
length, they could arrange mechanical de- 
vices,that would produce waves at one side 
and detect them at the other, just as radio 
‘waves sent out from a transmitting station 
are detected by a receiving set. One 
method of carrying out this. experiment 
would be to arrange a beam so that it could 
be dipped into the water at the will of the 
operator. ‘The beam would cause water 
‘waver of different sizes to move in circles 
away from the sending station. At the op- 
posite side of the pond a light float, con- 
nected with a recording pencil, would move 
tup and down as the waves reached it, thus 
leaving a record of their shape and relative 
intensity. A beam of given size, moving 
the same distance each time, would pro- 
duce waves of a certain size. The length 
‘of these waves would be measured by 
the distance between the topa of two 
adjacent waves. 


How Radio Waves Are Formed 


In radiotelephony, the waves of elec- 
tricity have the same general shape as water 
waves, but with greater lengths. “They are 
produced by the proper combination of 
inductance and capacity in the sending 
apparatus. Inductance, as a rule, de- 
creases the wave length. Capacity, con- 
nected with inductance coils, gives the 
effect of increasing the wave length. Many 
amateurs do not consider this fact in ad- 
justing their transmitting sets, and as 3 
result they fail to keep within the amateur 
‘wave length regulations of the govern- 
ment. They have the notion that an in 
crease in capacity will increase the energy 
radiated by the aerial, forgetting that in 
(Continaed on se 110) 


These Blades 
Are 
Renewable 


Neverslip Pliers are made 
with special high carbon 
crucible steel cutting blades. 
Should they become acci- 
dentally nicked or broken, 
they may be quickly and 
easily replaced with a brand 
new pair—just like a safety 
razor. It can be done in a 
jifly by anyone, 

Neverslips will cut soft wire 
or insulation clean and even 
—no rough or ragged edges. 
They’re guaranteed to out- 
last and outcut any plier 
made. 


Just go into any hardware 
store and ask to see a pair 
of these long-lasting pliers, 
If your own hardware deal- 
er hasn't them in stock 
send us his name and we'll 
see that you are supplied. 
Write for leaflet. 


THE NEVERSLIP WORKS 
New Brumewtck: New Jersey 


NEVERSLIP 


side cutting pliers 


Nerecslip Plioes are (urniahed in sie, seven and 
‘waht inch sine 
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HOMCHARGE 


YOUR BATTERY 


3 
of batteries—loss of time—no 
effort on your part—no tech- 
nical or professional knowledge 
needed. 


HOMCHARGER 
successfully meets all charging 
conditions, and is the only 
rectifier combining the follow- 
ing essential Homcharging 
features. 


1, Self polarizing. 
battery either way and it will 
always charge. No danger of 
reverse charging, ruined bat- 
tery or burnt out Rectifier. 


2. No delicate bulbs to break 
‘or burn out. Only one moving 
and two wearing parts. These 
are replaceable as a unit after 
thousands of hours use, at 
small cost, Cannot be injured 
by rough handling, 


3. Operation stops and con- 
sumption of current ceases 
immediately upon disconnect- 
ing battery. 


Connect 


4. The only charger costing 
Jess than $100.00 that will 
fully charge a battery over 


night. Gives battery a taper 
charge —exactly as recom- 
mended by battery manufac 
turers, Guaranteed not to 


harm your battery even though 
left connected indefini 


5, Highest efficiency of any 
three or six cell charger made. 


6. Nodangerof fire. Approved 
by the Underwriters, 


Will charge any Radio “A” or “B" 
Inttery aswell ae your ato battery 
Rend tor Bulletin No. $8 for ft 
information. 


For sale begat, electrical and 
te ee 
Seoreee 182 


hee 


1520 Wast of the Rockies 


‘The Automatic Electrical Devices Co. 
191 Wet Third $t, Cincinnati, Ohio 


Lirgest Manufacturers 
of ‘Rectifiers in the IDorld) 


The A-B-C's of Electricity 
(Costinaed i ” 

making the addition they have probably 

increased their wave length. 

‘A condenser may be formed by other 
means than a plate of glass and sheets of 
tinfoil. Two wires running along the 
street, or two wires lying alongside each 
‘other, on the pasteboard tube of a tun 
coll, are minute condensers. The aerial 
lifted 40 or 50 feet above the ground, forms 
condenser, with the air as the insulator and 
the earth's surface as the other conductor. 

"The aerial provides both inductance and 
capacity, but principally capacity. The 
‘tuning coll, with its many turns of wire 
‘wound closely in spiral form, provides also 
Inductance and capacity, but here the pro- 
portion ls reversed, as the inductive effect 
fs greater than the eapacity. By winding 
the coils in special ways, the inductance 
ean be maintained and the capacity re- 
duced. A good example of thisis the honey~ 
comb, or duolateral coll. Condensers are 
almost perfect capacities, but a certain 
amount of inductance is produced by the 
lead wires, and in some condensers by the 
construction of the supports. 


“Direct” and “Alternating” Currents 


‘Two types of electric current—direct and 
alternating—are well known, at least by 
name, to most people. All currents, when 
fFenerated by rotating machinery, are alter~ 
hating; all currents from primary batteries, 
ftuch as the dry cell, and the sal ammoniac 
batteries, are direct. Both currents are 
found in radio circuits. The wave, as sent 
out by the tranamitter, in alternating in 
‘character, and remains so until the erystal | 
tector or the vacuum tube rectifies it tom 
direct current. | 

‘An alternating current may be likened to 
the action of a stream of water in apipe line, 
teach end of which is connected with one 
fend of 1 tight cylinder, in which a piston 
works back and forth at high speed. When 
the piston is traveling in one direetion, the 
water is drawn from one of the pipes’ and 
forced into the other. On the next stroke, 
of the piston, the direction of the water is 
reversed, 

"A direct current can be pictured as a 
pipe ‘line connected with a centrifugal 
pump, the blades of which drive the water 
ut through one line and take in the same 
‘water from the top, on its return. ‘The 
{ction is thus continuous, and the pressure 
along the line unvarying. 


To Prevent a T-Square Rubbing 
a Pencil Drawing 


HREE or 

four small, 
highly polished 
thumbtacks 


ciontly to pre~ 

‘the lines 
becoming ¥ 
rubbed and 
soiled by the 
constant. shift- 
ing of the T- 
square. This | 
is also helpful when working near the | 
thumbtacked edges of the paper.—FRANK 
Harazu 
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| How to Take Unusual Pictures 
| with a Cheap Camera 


By J. F, Yocum 


ANY amateur photographers think 
that they cannot take unusual and 
striking pictures unleas they have a costly 
ceamera with a fine lens and shutter, ‘That is 
8 mistake, because the ordinary camera 
| will register in black and white on the sen- 
| sitive films of today as much and more than 
the eye can see. It is mainly a matter of 
making the proper exposure. 
‘The accompanying photographs were 
| taken with a posteard-size folding camera 


that has no special attachments of any 
kind, They show that good pictures ean 
bbe obtained even under adverse conditions 
In taking the sunset view, the camera 
was placed on the tripod about fifteen 
minutes before sunset, and pointed, 
by means of the finder directly at the sun. 
| ‘he distance was set at 100 ft, time 1/100th 
| necond, diaphragm F-16, Just as the sun 
| touched the horizon, the bulb was pressed. 
| That ave sufficient exposure for recording 
the sun and its reflection on the water. The 
ceamera, film, and diaphragm were left in 
tthe same position until the sun went down, 
fand then a time exposure of 6 seconds was 
tziven, registering the elouds, sun, and bills 
fon the same film. The above view is 
looking toward San Pedro from the pier at 

| Long Beach, Calif 
‘To make the portrait of myself, I set the 
ceamera carefully at the distance measured 
to the chair where I was to sit, and set the 

bulb for time, 

the dia. 
phragm closed 
to the smallest 
| opening. The 
bulb was press~ 
ed, starting a 
| slow exposure: 
Tquickly seated 
myself and re- 
‘mained still for 
four minutes; 
then Tot up 


ng the 
Bulbagain. Th 

picture. w: 

{aken in» darkened room with only one 
sal nah window open : 

e pleture of lightning a8 taken on a 
dark night in northern “Minis.” The REDUCED PRICES 
camera waanet pointing aad of hunder- Back to Normalcy—20% Further Reduction 
ths dishiculoe sponta lope aoe SOUTH BEND LATHES—EST. 1906 
Ing and the bulb aet at time and prewed. 
‘hia can be done on a dark night and the 
film left for a period of five minutes before 
18 mater Barmed by texas 


Bot ae tn 
MODERN VACUUM CAP Co. 
400 Barclay Bik. DENVER, COLO. 


One of 
the Boss’s Habits 


He acquired it when 
he was an apprentice— 
then he used good tools 


because the older men told 
him to. Later he | 
from his own experience 
that good tools helped him. 
He knows the of 
good tool: 


value 


He Uses— 


BROWN & SHARPE 
TOOLS 


He will tell you that they helped him advance. 


Their high accuracy, clean cut graduations, correct design and 
construction, first class material, and skilled workmanship show in 
the be ilts in the work of the man who is using them. 


c 


BROWN & SHARPE MFG. Co., Providence, R. I., U. S. A. 


alog No. 28, showing over 2000 of these tools, on request 
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How to Take Unusual Pictures | 


| | however, some small flashes of lightning 

‘oceur, a new section of film will have to be 
turned up. When the big flash comes, close 
the shutter immediately, | 
| | "Nineteen seconds were counted from the 
time the flash was seen until the thunder | 
was heard. Ax sound travels 1100 fect a 
second, the flash proved to have been nearly 
four miles away. 

‘In one lightning picture I was puzzled by 
1 sort of ball of light, as ifm flash had been 
snarled up. Enlargement of the spot 


IVER JOHNSON 
BICYCLES 


A 20-minute walk 
a 5-minute ride 


< 


convenience is an Iver Johnson 


1d of a Hresome walk home from 
the muation, another short ride to put you fost right for 
‘2 good dinner. 

‘The trass-bridge frame, seamless tubing: of nicks! 
steel, drop-forged parts, two-piece crank set—these are 


of every Iver Johnson bicycle. The 
‘oldest firm in America making bicycles continuously 


Write at once for free Bicycle catalog "BS." 
Firearms catalog “AS” also sent on request 


IVER JOHNSON'S ARMS & CYCLE WORKS, $ River Steet, Fichburs, Mass. 


ntning fash timed sell 


showed that it was really the projection of 
f crooked streak coming from a distance to 
join the main streak, which was cloner to 


‘To obtain the photograph of the pacing 
| race, the camera was st 1 point at cor 

tain pole and when the leading pacer's nose 
‘came in line with the pole, the camera was 
snapped at 1/100th second and F-8. It will 
be noticed that this view brings ‘out the 
well known fact that there is an inatant in a 

cer's gait when all four feot are off the 


ground. ‘The leading. pacer is in that posi- 
tion in perfeet form; the second horse has 
two down and two up, also in perfect form, 
but at another phase of a pacer's gait. 
Good pictures ean be taken from the wi 
| dow of a fast train or the observation pls 
form, but do not attempt to take a picture 
looking forward because cinders or flying 
sand are apt to ruin your camera's lens. 


Wxew grinding, a pan of water on the 
crosa slide and under the wheel will enteh 
‘sparks and dust.—J. 7. 


Putting a Colgate “Refill” 
in the “Handy Grip” 


ike putting a new blade in a razor—easy and 
simple. The soap itself is threaded to screw into the 
socket. 

With Convenience and Economy, you get Comfort 
also in shaving with Colgate’s. The softening lather 
needs no mussy rubbing in with fingers. It leaves 
your face cool and refreshed. 


The stick is the most economical form of 
1g soap. We can give you this assurance 
impartially, since we make shaving powder 
and cream, as well as shaving sticks. But if you 
prefer cream, you will ack ae when you 
have shaved withColgate’ 
that you never knew before how good a shaw- 
ing cream could be. It is one of our latest 


products,made on a new principle,and brought 
to perfection after years of scientific effort. 


COLGATE & CO. Dept. 199 Fulton Street, New York 
In Canada: 137 McGill St.. Montzeal 


Conn Bldg. C. G. CONN, LtD., — Elthart, Indi ; 


